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ABSTRACT 
 
 
 Total number of road accident in Malaysia exceeded 299,305 in year 
2003 alone. Average person died from this road accident every single day were 16 
persons. Lack of attention, reckless driving, lack of proper protection, speeding and bad 
personal habit are some of the problems that cause accident. Federal Route 50 from Batu 
Pahat – Ayer Hitam experience 3,937 road traffic accident from year 2000 to 2004, of 
these 1,160 were casualty accidents. These accidents killed 116 people and injuring 
1,044 people. This research was undertaken to identify factors that may contribute to the 
cause of accidents and to propose improvement at the selected location in order to 
reduce the accident rate. In this study, Pintas Puding KM20 was selected as the study 
section based on the blackspot ranking. The road accident trends and blackspot ranking 
were established at Federal Route 50 (FT 50) Batu Pahat – Ayer Hitam. Statistical 
analysis, collision diagram, traffic studies and spot speed studies were carried out for 
greater understanding of the problem.  Skid Resistance Test were also conducted at 
Section 19(KUiTTHO and Fujitsu factory), Section 20 (Pintas Puding) and Section 21 
(Taman Maju and Taman Sri Raja). The result showed that only skid resistance value 
(SRV) obtained at KUiTTHO traffic light was less than minimum skid resistance 
requirement. Further more, this study manage to develop the accident prediction model 
for Federal Route 50 by using Multiple Linear Regression. It also revealed that increase 
of the accident rates can be explained by either the rise in traffic volume, speed or 
number or access points. 
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ABSTRAK 
 
 
 Jumlah keseluruhan kemalangan jalan di Malaysia telah mencecah kepada 
299,305 dalam tahun 2003. Purata kematian bagi jalan ini untuk setiap hari adalah 16 
orang. Faktor seperti kurang memberi perhatian semasa memandu, cuai semasa 
memandu, memandu dengan laju dan sifat buruk individu adalah sebahagian daripada 
punca berlakunya kemalangan.  Didapati Jalan Persekutuan 50 dari Batu Pahat ke Ayer 
Hitam mengalami 3,937 kes kemalangan dari tahun 2000 hingga 2004. Daripada jumlah 
ini, 116 adalah kes menyebabkan kematian dan 1,044 orang mengalami cedera parah 
dan cedera ringan. Kajian ini dijalankan adalah untuk mengenalpasti faktor-faktor yang 
menyebabkan kemalangan dan cadangan untuk memperbaiki keadaan tempat 
kemalangan. Dalam kajian ini Pintas Puding KM20, telah dipilih sebagai kawasan kajian 
berdasarkan kedudukannya di dalam senarai hitam. Pada peringkat awal, bentuk  
kemalangan  dikenalpasti dan menghasilkan kedudukan senarai hitam bagi setiap 
kilometer   di FT 50 (KM 1 hingga KM 38). Analisis statistik, gambarajah kemalangan, 
kajian lalulintas, kajian halaju kenderaan dan ujian gelinciran dilaksanakan  di dalam 
kajian bagi mendapatkan kefahaman yang lebih jelas. Kajian ini juga berjaya 
menghasilkan model jangkaan kemalangan untuk Jalan Persekutuan 50 dengan 
menggunakan kaedah “ Multiple Linear Regression”. Kajian ini mendapati bahawa 
dengan bertambahnya kadar kemalangan adalah disebabkan oleh pengaruh jumlah 
kenderaan, kelajuan kenderaan dan jumlah persempangan.  
 
 
 
 
 
 iv
 
 
 
 
TABLE OF CONTENT 
 
 
 
 
CHAPTER  TOPIC           PAGE 
 
   STATUS OF THESIS 
   SUPERVISOR’S DECLARATION 
   DECLARATION ON COOPERATION 
   TITLE        
   DEDICATION      
   ACKNOWLEDGEMENT    i 
   ABSTRACT      ii 
   TABLE OF CONTENT    iv 
   LIST OF TABLES     ix 
   LIST OF FIGURES      x 
   LIST OF APPENDICES    xii 
 
 
 
 
CHAPTER I  INTRODUCTION     1 
 
   1.1 Introduction     1 
   1.2 Background of Federal Route 50  5 
    1.2.1 Project Particular   5 
 v
   1.3 Study Area     6 
   1.4 Objective of the Study   9 
   1.5 Scope of Study    9 
   1.6 Methodology     10 
 
CHAPTER II  LITERATURE REVIEW    11 
 
   2.1 Introduction     12 
   2.2 Road Accident    14 
   2.3 Approaches to Improving Road Safety 15 
    2.3.1 Accident Prevention   15 
    2.3.2 Accident Reduction   15 
     2.3.2.1 Single Site   16 
     2.3.2.2 Mass Action Schemes  16 
     2.3.2.3 Route Action Plan  17 
     2.3.2.4 Area-Wide Measures  18 
   2.4 Road Safety in Malaysia   19 
   2.5 Collection and Compilation of Accident 22 
    Data in Malaysia 
   2.6 Identifying Accident Blackspot  24 
   2.7 Accident Analysis    25 
   2.8 Development Countermeasures  26 
   2.9 Surface Treatment and Texture  27 
   2.10 Relating Accident to Traffic Volume  29 
   2.11 Relating Accident to Vehicle Speed  29 
   2.12 Relating Accident of Access Points  31  
 
 
 
 
 
 vi
CHAPTER III METHODOLOGY     33 
 
   3.1 Introduction     33 
   3.2 Accident Data     35 
   3.3 Analysis of Accident Data   36 
   3.4 Identify Blackspot Location   36 
    3.4.1 Ranking Accident Point Weightage    37 
    3.4.2 Ranking of the Top Ten   37 
Accident Section 
    3.4.3 Kilometer Post Analysis  37 
   3.5 Collision Diagram    38 
   3.6 Flied Investigation    39 
    3.6.1 Drive-Over Inspection  40 
    3.6.2 Walk-Over Inspection  40 
    3.6.3 Traffic Count    41 
    3.6.4 Skid Resistance Test   42 
     3.6.4.1 Procedure  for the   44 
application of Pendulum  
Skid Tester 
     3.6.4.2 Skid Resistance Value 45 
   3.7 Data Collection for Accident Model  46 
   3.8 Data Analysis     46 
   3.9 Validation of The Model   47 
 
 
 
 
CHAPTER IV RESULT AND ANALYSIS    50 
 
   4.1 Introduction     50 
   4.2 Road Accident Trends and    51 
 vii
Statistics at FT 50 
    4.2.1 Accident and Casualty   51 
    4.2.2 Accidents by Hours of the   52 
Day Year 2004 
4.2.3 Total Number of Accidents   55 
by Light Condition 
4.2.4 Accidents by Month Year 2004   56 
 
   4.3 Identification of Blackspot Location  57 
                         4.3.1 Ranking Accident Point Weightage 58 
    4.3.2 Ranking of the Top Ten   60 
Accident  Section. 
4.3.3 Kilometer Post Analysis  61 
4.3.4 Refining the Ranking by   63 
Statistical Techniques 
   4.4 Accident Data at Pintas Puding  KM 20  64 
    4.4.1 Analysis of Accident Data  65 
    4.4.2 Inspection at Pintas Puding Site 66 
4.4.3 The Inspections Results  67 
4.4.4 Number of Drivers/Riders Involved  68 
in Accidents by Type of Faults 
4.4.5 Types of Vehicle Involved   70 
in Accident  
    4.4.6 Traffic Studies   72 
    4.4.7  Skid Resistance Test   77 
     4.6.7.1 Discussion Skid   79 
Resistance Test 
   4.5 The Accident Prediction Model  80 
   4.6 The Contributory and Their Effects on  80 
    Federal Route 50 
 
 viii
CHAPTER IV          CONCLUSION AND RECOMMENDATION 83 
 
   5.1 Introduction     83 
   5.2 Development of Accident    84 
Countermeasures  
   5.3 Countermeasures at Pintas Puding  84 
   5.4 Skid Resistance    86 
   5.5 Accident Prediction Model   86 
 
 
 
 
REFERENCES        88 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ix
 
 
LIST OF TABLES 
 
 
 
 
TABLE  SUBJECT           PAGE 
 
Table 1.1  Worst Ranking by Weightage (1999-2001)   8 
Table 2.1  Mass Action- Problem Factor and Possible Mass Action 17 
Table 2.2  Distribution of Fatalities and Other Injuries Based   19 
on Statistics for Duration 1987-2003 
Table 2.3  Number of Motor Vehicle in Malaysia   20 
Table  2.4  Effect of Reduced Speed and Compliance With Speed  30 
Limit on Accident Rates CN Kloeden, AJ McLean,  
VN Moore and G Ponte 
Table 2.5  Regression Coefficient β for The Different Road Classes  32 
   Hadi et al 
Table 4.1   Accidents by Hours of the Day    53 
Table  4.2   Accident by Month Year 2004    56 
Table 4.3  Ranking Accident Point Weighting Along a  Route FT50   59 
(KM 1-38) Over a 3 Years Period (2002-2004)  
Table 4.4  Ranking of Top Ten Section Accident at FT 50 Over a 3 60  
Years Period (2002-2004) 
Table   4.5  Histogram of Injury Accident at 11KM Length of Federal 62 
Route 50 Over 3 Years Period  
Table   4.6  Number of Drivers/Riders Involved in Accidents   68 
by Type of Fault 
Table  4.7  Number of Vehicles Involved by Type of Accidents  70 
at KM 20 
 x
Table 4.8  Morning Peak Hour      64 
Table 4.9  Midday Peak Hour      65 
Table 4.10  Afternoon Peak Hour      65 
Table 4.11  Category Traffic Volume at  Pintas Puding for 6 Hours  67 
Survey Period 
Table 4.12  Skid Resistance Value      77 
Table 4.13   Suggested Minimum Values of ‘Skid Resistance’  78 
Table 4.14  Past Studies Which Support the Findings of this Study 81 
 
 
 
 
LIST OF FIGURES 
 
 
 
 
FIGURE  SUBJECT           PAGE 
 
Figure 1.1  Location of Federal Route 50     6 
Batu Pahat-Ayer Hitam-Kluang 
Figure 1.2  Location of  Study Area     7 
Figure 2.1  Accident Statistics (1993-2003)    21 
Figure 2.2  Fatalities Trend in Malaysia     21 
Figure 2.3  Malaysia Accident Data Collection    23 
Figure 2.4  Portable Hand-held Pendulum Device to    28 
Measure Skid Resistance 
Figure 3.1  Five Main Steps in Methodology  Process   34 
Figure 3.2  Pendulum Skid Resistance Tester (BSI ,1990)  43 
Figure 3.3  Skid Resistance/Temperature Correction Relationship  45 
(TRRL, 1969) 
 xi
Figure 4.1  Accident and Casualty at FT 50    52 
Figure 4.2  Accidents by Hour of the Day at FT 50  (2004)  54 
Figure 4.3  Total Number of Accident by Light Condition at FT 50  55 
Figure 4.4  Accident by Month Year 2004    57 
Figure 4.5  Collision Diagram at Pintas Puding    65 
Figure 4.6  Batu Pahat–Ayer Hitam and Ayer Hitam     66 
Batu Pahat Direction at Pintas Puding KM20. 
Figure 4.7  Traffic Movement at Pintas Puding    67 
Figure 4.8  Number of Drivers/Riders Involved in Accident by   73 
types of Fault  
Figure 4.9  Number Of Vehicles Involved by type of Accidents   74 
at KM 20 
Figure 4.10  Vehicle Movement from Batu Pahat–Ayer Hitam   74 
Direction at Pintas Puding. 
Figure 4.11  Vehicle Movement from Ayer Hitam–Batu Pahat   73 
Direction at Pintas Puding. 
Figure 4.12  The Temporal Fluctuations in Traffic Volumes   75 
throughout a Typical Weekday 
Figure 4.13   Category of Traffic Volume at Pintas Puding KM20  76 
Figure  5.1  Countermeasure Diagram at Pintas Puding KM20  85 
 
 
 
 
 
 
 
 
 
 
 
 xii
 
 
APPENDICES        91 
 Appendix A       91 
 Appendix B       99 
 Appendix C       118 
 Appendix D                             125 
 Appendix E                  137 
Appendix F                  148 
Appendix  G       179 
Appendix H       180 
Appendix I       181 
Appendix J       182 
Appendix K       183 
Appendix L       184 
Appendix  M       186 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 INTRODUCTION 
 
 
 In Asia alone, 400,000 people are killed on the roads annually and more than 
four million injured. According to World Health Organization, every year, nearly one 
million people are killed, three millions are severely disabled for life and thirty 
millions are injured in road traffic accidents. In 1990, death on road accident 
remained in 9th rank and in the year 2020 road accident will be the third leading 
cause of death worldwide (1). 
 
 In Malaysia, Federal Traffic Police Chief Datuk Gingkoi Seman Pancras (2) 
said there was no guarantee that the number of road deaths could be reduced as there 
were 400,000 new drivers every year, leading to a 50 per cent increase in the number 
of vehicles on the roads. We hope to reduce the number of fatalities with the co-
operation of road users. The total number of fatalities from road accident in the year 
2004 dropped to 6,223 from 6,286 fatalities record in 2003 as a result of various road 
safety campaigns.   
 
Growth in urbanization and in the number of vehicle in many developing  
countries has led to the increase in traffic accidents on road networks which were 
never designed for the volumes and types of traffic which they are now required to 
carry. In addition, unplanned urban growth has led to incompatible land uses, with 
high levels  of pedestrians/vehicle conflicts. The  drift from rural areas to urban 
2 
centre often result in large numbers of new urban resident unused to such high traffic 
levels.  
 
As a result, there has often been a  severe deterioration in driving conditions 
and significant increase in hazards and competition between different class of road 
users of the road system. In addition, the inherent dangers have often been worsened 
by poor road maintenance, badly design intersections and inadequate provision for 
pedestrians. All of these have contributed to serious road safety problem now 
commonly found in developing countries. 
 
 Too many road projects could be the reason why road agencies responsible 
for the  maintenance cannot keep pace with road building. The result is that roads are 
often badly in need of maintenance, traffic signing is often inadequate, facilities for 
pedestrians are poor and guidance to drivers via channelisation or other control 
measures  is rarely available. These general deficiencies in the operational and 
control aspects of the road systems are worsened by the fact that drivers are rarely 
adequately trained and tested, traffic law enforcement is ineffective and drivers 
behavior in respect of compliance with the regulation is frequently very poor. The 
net result of these inadequacies is the very high incidence of road accident involving 
casualties and fatalities. 
 
 Gradual elimination of the most hazardous locations on road networks and 
the adoption of safety conscious approaches to the design and planning of new road 
networks have contributed greatly towards improving traffic safety. Even though the 
eventual solutions may differ, the approaches and systematic methods used in 
industrialized countries are readily applicable to the developing world. 
 
 In some respect developing countries are fortunate in that their road networks 
are usually still at an early stage of development. They also have the added 
advantage of being able to draw upon the experience  of the developed countries 
which have already passed through similar stage development, albeit more slowly. 
Adoption of proven strategies from industrialized countries (such as ‘accident 
blacksport’ elimination and more safety conscious design and planning of road 
networks) offer unparalleled opportunities to make significant and lasting 
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improvements to road safety. Many developing countries continue to repeat the 
mistakes of the industrialized countries , many still permit linear development with 
direct access from frontage properties along major roads even though this is know to 
lead to safety problems.   
 
 One thing that all industrialized countries have found to be of crucial 
importance in their effort to improve safety is the availability of accurate and 
comprehensive accident data, so that the problem can be properly defined and 
suitable remedial measures can be devised. Consequently, before developing 
countries can emulate industrialized countries, it is essential that good accident data 
system are established.  
 
 In order to maximize the impact which engineering can have upon safety 
problems, it is necessary to apply measures at various stages in the development of 
road networks. By incorporating good design principles from the start it is possible to 
avoid many problems simply by planning and designing new roads in a safety 
conscious manner. Even where this has not been done, it may still be possible 
(although more expensive) to improve existing road by subsequent introduction of 
safety or environment related measures, selective road closures or road humps to 
reduce speeds, or by prohibitions on heavy goods vehicles in residential areas. 
 
 It is possible to identify hazardous sections of the road network so that 
appropriate remedial measures can be undertaken to reduce the likelihood and 
severity of accidents at those locations. This has proven to be one of the most cost-
effective ways of improving road safety in industrialized countries (3) 
 
 Accident prediction models have been developed through statistical analysis for 
this purpose. Accident models are typically of Poisson and generalized  linear forms, 
but more recently, negative binomial models, a variant of the Poisson model, have 
been used in accident modeling. 
 
 An accident model is generally an algorithm pitting a dependent variable 
against several independent variables, each of which is assigned a constant. The 
dependent variable in an accident prediction model is the number of accidents, while 
4 
the independent variables may be quantitative variables such as road cross-section 
dimensions, horizontal curvature and traffic volume, and of qualitative variable such 
as type of terrain, road shoulder and median. 
 
 The estimation of the number of accidents is not only performed to determine 
the effect of design elements, but may also be used in estimating accident reductions 
attributed to changes in the cross section of roads, assessing the potential safety 
impact of alternative cross sections when upgrading roads, predicting accident costs 
and as a measure of safety. 
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1.2       Background of Federal Route 50 
 
The Government of  Malaysia has appointed SP Setia Bhd (SPSB) to carry  
out engineering feasibility study, detail engineering design and construction for the 
project ‘ Menaiktaraf Jalan Persekutuan Laluan 50 Dari Batu Pahat – Ayer Hitam – 
Kluang, Johor Darul Takzim’. The location of the project is as shown in Figure 1.1. 
This project is made up of one continuous stretch of road about 47 km long from km 
Chainage 0.00 Batu Pahat to Chainage 47 Kluang, Johor (HPU Traffic Census 
Station – JR 111). The road has sixteen (16) hours traffic of 27,135 veh/day with 
motorcycles forming about 25% of the traffic composition).   
 
 The proposed road was an upgrading of the existing road with cross of two 
lane  two way  to four lanes undivided carriageway. The  project  used design and 
built concept . The project rewarded was on the September  8,  2001, the work on 
project started on February 15, 2002 and was completed on August 14, 2004. The 
total duration to complete this project was about 30 months while the total cost 
involved for this project was RM 313,314,506.00.    
 
1.2.1 Project Particular 
 
 
The study covers Federal Route 50 (FT 50) Batu Pahat – Ayer Hitam as 
shown in Figure 1.1. The total stretch of the road is 27 km and the speed design is 
100km/hour if there are no obstacles. Almost every one kilometer along the stretch, 
there is one access at the left and right side of the road. Land use surrounding the 
road is comprised of industrial area, town, cemeteries, mosques, schools, residential 
areas, colleges, factories, villages and palm oil farm. This road needed to reduce the 
speed design to avoid effect for the building and cemetery area. 
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Figure 1.1:  Location of Federal Route 50 Batu Pahat- Ayer Hitam- Kluang 
 
 
 
 
1.3 Study Area 
 
Federal Route 50 (FT 50) is a four lanes undivided road that runs from Batu  
Pahat to Ayer Hitam. The road has many access almost every kilometer and  carries 
approximately 51,613 veh/day  with  4,197 veh/hr at the peak hour and the normal 
growth of 7.7%. The road also has a high density of driveways  and property access. 
This study will analyse accident data and concentrates on Parit Raja area only. Three 
sites were identified as the worst ranking weightage (1999-2001) at FT 50 and were  
blacklisted as blacksport site as shown in Table 1.1. The site that had been 
blacklisted were KM 20 (Pintas Puding), KM 21 (Taman Maju) and KM 22 (traffic 
light Parit Raja). 
  
 For this study, KM 20 (Pintas Puding) was selected as the study location. 
Meanwhile KM 19 (KUiTTHO and Fujitsu factory), KM 20 (Pintas Puding) and KM 
7 
21 (Taman Maju and Taman Raja) were included in this study for the Skid 
Resistance Test. For the purpose of development of an accident model , five section 
was selected which include KM 19 (KUiTTHO), KM 20 (Pintas Puding), KM 21 
(Taman Maju), KM 22 (traffic light Parit Raja) and KM 23 (Taman Manis).   Figure 
1.2 shows the FT 50 from Batu Pahat to Ayer Hitam. 
 
 
 
Study Area
Figure 1.2: Location of Study Area 
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                             Sources:PDRM
Table 1.1: Worst Ranking By Weightage (1999-2001) 
 
Worst By 
Weightage 
Rank (1999-2001) Route No. 
KM 
Post State District Fatal 
Hospitalis
ed 
Slight 
Injury 
Demage  
Only 
Frequency 
weightage Location 
1 F0023 23 JOHOR       Muar 8 24 0 0 48.6 KM 53 JLN SEGAMAT - KM 27, MUAR F0023) 
2        F0023 24 JOHOR Muar 7 23 0 0 47.5 KM 52 JLN SEGAMAT- KM 28 MUAR F0023 
3 F0050 5 JOHOR Batu Pahat 7 16 0 0 45.5 KM 154 JLN MERSING - KM 5 BATU PAHAT, F0050 
4  F0003 41 JOHOR Kota Tinggi 8 24 0 0 43 KM 288 JLN KUANTAN – KM 41 JOHOR BAHARU, F0003 
5        F0018 8 PERAK Manjung 2 28 0 0 42 KM 75 IPOH – KM 8 LUMUT, F0018 
6 F0050 22 JOHOR Batu Pahat 5 16 0 0 40.1 KM 137 JLN MERSING - KM 22 BT PAHAT, F0050 
7      F0024 57 JOHOR Muar 7 14 0 0 39.9 KM 169, J.BAHARU F0024 
8       F0001 156 JOHOR Segamat 3 24 0 0 39.7 KM 160 SEREMBAN - KM 156 J. BAHARU, F0001 
9       F005 185 JOHOR Muar 9 13 0 0 37.7 KM 41 MELAKA - KM 192 J.BAHARU, F0005 
10        F0023 28 JOHOR Muar 0 20 0 0 35.2 KM 48 JLN SEGAMAT - KM 32 MUAR, F0023 
11 F0005 128 JOHOR Batu Pahat 3 16 0 0 34.7 KM 98 MELAKA - KM 135 J.BAHARU, F0005 
12        F0005 55 JOHOR Pontian 2 16 0 0 34.2 KM 171 MELAKA – KM 62 J.BAHARU, F0005 
13     F0001 184 JOHOR Segamat 10 14 1 0 32.25 KM 132 SEREMBAN - KM 184 J. BAHARU, F0001 
14        F0005 56 JOHOR Pontian 4 18 0 0 31.8 KM 170 MELAKA – KM 61 J. BAHARU, F0005 
15       F0001 137 JOHOR Segamat 8 14 0 0 31.8 KM 179 SEREMBAN - KM 137 J.BAHARU, F0001 
16 F0050 20 JOHOR Batu Pahat 10 9 0 0 31.8 KM 139 JLN MERSING - KM 20 B.PAHAT, F0050 
17 F0050 23 JOHOR Batu Pahat 1 17 0 0 31.5 KM 136 JLN MERSING - KM 23 BT. PAHAT, F0050 
18       F0001 185 JOHOR Segamat 5 17 0 0 29.5 KM 131 SEREMBAN - KM 185 J.BAHARU, F0001 
19       F0001 183 JOHOR Segamat 5 14 1 0 28.35 KM 133 SEREMBAN - KM 183 J. BAHARU, F0001 
20       F0005 184 JOHOR Muar 7 17 1 0 28.3 KM 191 J.BAHARU , F0005 
21 F0050 21 JOHOR Batu pahat 5 10 0 0 28.1 KM 138 JLN MERSING - KM 21 B. PAHAT, F0050 
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1.4 Objective of the Study 
 
 
The primary objectives of the study are: 
(i) to identify the engineering factors that may contribute to the cause of 
accident, 
(ii) to propose improvements  at the location, and 
(iii) to develop accident prediction model for Federal Route 50.  
 
 
 
 
1.5 Scope of Study 
 
 
The scope of the project will cover stretches from KM1- KM38  Batu Pahat –
Ayer Hitam by looking into accident trend. The data of accident record was collected  
from year 2000, 2001, 2003 and 2004 from the Batu Pahat Police Traffic. An 
appropriate statistical analysis is required to identify the hazardous location which 
cause the accident, thus propose the improvement at the selected site to reduce the 
accident rate. The study will concentrate on the KM 20 (Pintas Puding) and the skid 
resistance test will carried out at KM 19, KM 20 and KM 21. Meanwhile the study 
area for development of the accident prediction model will include KM 19, KM 20, 
KM 21, KM 22 and KM 23. 
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1.6 Methodology 
 
 
Methodology applied for this study are as followed; 
 
(i) A Data Collection 
 
The statistical accident data was collected from Balai Polis Trafik 
Batu Pahat, JKR Daerah Batu Pahat, Road Safety Research Center (UPM), 
Road Transport Department of Malaysia, Polis Diraja Malaysia. 
 
(ii) Analysis of Accident Data 
 
Accident data is to determine the nature of the accident problem at the  
study area. The analysis of the accident needs to look for the accident pattern. 
Accident data analysis provides more detail to rank the blacksport sites such 
as: 
 
a) Ranking accident point weightage at FT 50, 
b) Ranking of the top ten accident section, 
c) Kilometers post analysis, and  
d) Refining the ranking by statistical techniques. 
 
(iii) Field Investigation 
 
Field investigation involve site, route and area inspection. These 
include traffic count, origin destination surveys, vehicle classification survey, 
spot speed studies, observation studies  and skid resistance. Preceding 
analysis work may have enable to identify possible causal factors of the 
accident as well as countermeasures option. 
The site route or area inspection should include both a drive  over and 
walk over inspection. The drive over allows to correlate accident behaviour 
11 
and driver perception while walk over inspection is a more detailed  
examination of the location and driver behaviour.  
(iv) Countermeasures 
 
After the process of identifying common features and contributory 
factors, the next process is to develop and apply countermeasures. These 
countermeasures have to be assessed and a number of countermeasures may 
appear both feasible and effective.  
  
(v) Accident Prediction Model 
 
The model consists of several independent or explanatory variables,  
encompassing elements from road geometry to traffic condition, all the 
variable which considerable effect are 85th  percentile speed, volume study 
and number of access points per kilometer. The data was collected on the 
field work. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 12
 
 
 
 
CHAPTER II 
 
 
 
LITERATURE REVIEW 
 
 
 
 
2.1 Introduction 
 
 Malaysia has the second lowest road accident rate in ASEAN region, second 
only to Singapore. In a report published by the Malaysia is Ministry of Transport, 
Malaysia had 4.6 deaths for very 10,000 registered vehicles in the year 2001, and 
increasing to 4.9 deaths/10,000 vehicles in the year 2002 (4). 
 
 In industrialized, countries the multi disciplinary nature of the problem is 
now being accepted and a large number of organizations are involved in the effort to 
improve road safety. Each organizations takes the necessary actions within its 
respective area of responsibility. Police seeks to influence driver behaviour  through 
enforcement of traffic regulations, engineers create safer roads and educationalists 
train and inform road users about potential dangers on the road and on the ways to 
avoid them. Such efforts in developed countries are normally coordinated so that 
they can have a maximum effect. 
 
 In developing countries, by contrast, road safety responsibility is often more 
confused and fragmented and very little coordination occurs. Where a single agency 
is supposed to be responsible for improving road safety, it may have little or no 
contact with the various other agencies which can influence the road safety situation 
and little or no powers of implementation in other fields. The problem can only be 
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tackled  effectively through coordinated action aimed at reducing the deficiencies in 
each of the main areas affecting road safety. Effort should be made to get the key 
agencies to collaborate so that they reinforce each other effort. 
 
 Without enforcement many traffic schemes may become unworkable or 
unsafe but conversely, if those same traffic schemes are neatly designed to be as self 
enforcing as far as possible such as raised channelising islands at juctions to force 
drivers along particular paths. The enforcement demands may become too high and 
impossible to police. Education, information and training can also play a role by 
teaching drivers better and safer road behaviour and informing them about the 
meanings of road signs and markings. If drivers unaware of the meaning of road 
signs and markings, they are unlikely to obey them. If there is no guidance to drivers 
through road markings, signs or traffic islands it may be more difficult or even 
dangerous for them to carry out the required  manoeuvres and the police may find it 
more difficult to enforce them.  Encouragement also one of the important elements to 
improve road safety by setting target, safety campaign, advertisement, support for 
initiatives and publicity material to promote positive attitudes. 
 
 
 Consequently, there should be very strong inter-relationship between 
enforcement, environment, education and encouragement. Although deficiencies can 
sometimes be compensated for by additional strengthening, the general aim is that 
each contributing fully to the improvement of road safety. This will require 
appropriate institutional arrangements to be made.  
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2.2 Road Accident 
 
 
 A road accident is defined as an occurrence on the public or private road due 
the negligence or omission by any party concerned (on aspect of road users conduct , 
maintenance of vehicle and road condition) or due to environmental factor 
(excluding natural disaster) resulting in a collision (including “out of control” cases 
and collision or victims in a vehicle against object inside or outside the vehicle eg.  
bus passenger) which involved at least a moving vehicle whereby damage or injury is 
caused to any person, property, vehicle, structure or animal and is recorded by the 
police.  
 
 A comprehensive study of road safety Treat et al (5) found that human error 
was the sole cause in 57% of all accidents and was a contributing factor in over 90%. 
In contrast, only 2.4% were due solely to vehicle and only 4.7 % were caused only 
by road and environmental factor. 
 
 Human factor is without doubt the most complex and difficult to isolate as it 
is almost all very temporary in nature. Consider sensory capabilities, knowledge, 
attitude, alertness, health, driving skill, age, customs, habits, weight, strength and 
freedom of movement. Of these, the emotional factors are the greatest variable 
attributes and the most difficult to identify.  
 
 The road and environmental factor include, but are not limited to lighting, 
view obstructions, signs, signals, road surface character, dimensions and protective 
devices. All factors are subject to modification by outside influence such as the road 
surface that become slick from rainfall. Modifying each of the listed road factors are 
weather, lighting, roadside devices, surface deposits, damage deterioration and age. 
 
 For vehicles, factor include equipment condition, view obstructions, 
distractions, instruments, signaling devices, control sensation, comfort, automatic 
controls and devices, weight, performance, dimensions and stability. Vehicle speed, 
as a factor, must exist. If neither vehicle had any speed, there could not have been 
collision. 
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2.3 Approaches to Improving Road Safety 
 
 
 In order to tackle safety problems effectively via engineering and traffic 
management, it is necessary to apply measures at various stages in the development 
of road networks. The strategical approach in improving road safety are accident 
prevention and accident reduction. 
 
 
 
  
2.3.1 Accident Prevention 
 
 
Road safety strategies and countermeasures have been used in many  
developed countries  at different stage of network development. Accident prevention, 
the focus of which is on designing safer roads and improve traffic management for 
all road user groups. This method of seeking to prevent road accident involves the 
application of safety principle in the planning, geometric design, traffic management, 
upgrading and maintenance of roads. 
 
 
 
 
2.3.2 Accident Reduction 
 
 
There are at least four basic strategies for accident reduction through the use  
of engineering countermeasures. Accident reduction, is aimed at identification and 
elimination of blackspots. The four basic strategies for accident reduction through 
the use of countermeasures are: 
 
 Single site/ Blacksports 
 Mass action schemes 
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 Route action plans 
 Area-wide measures. 
 
 
 
 
2.3.2.1 Single Site 
 
 
The single site techniques approach to accident reduction through engineering  
is based on identification of sites with higher than average number of accidents. A 
location can be considered to be hazardous when sufficient accidents ( example 9 or 
more injury accident within 50m of a junction ) to identify a pattern occur , within 
which common factors that are likely to be  susceptible to treatment, usually at 
relatively low cost can be recognized. These approaches provide a technique for 
reducing accidents at high risk sites. However, because these sites are selected where 
accidents have clustered in the past, there is a tendency for the observed reductions in 
accident numbers to overestimate the effect of measures taken.  
 
 
 
2.3.2.2 Mass Action Schemes 
 
 
Mass action schemes involve the application of a remedy to locations or areas  
with a common accident problem. Some examples of these problems are locations or 
areas  with the worst record of skidding on wet surfaces, head on collisions, 
excessive speed approaching roundabout, pedestrian accidents and motorcycle 
accidents. To overcome the wet skidding-related accident, the road surface texture is 
required at the particular area. Typical problem and remedial measures suitable for 
mass action techniques are listed in Table 2.1 
 
 The advantage of this technique is that it makes very efficient use of limited 
manpower resources to study accidents. Known effective accident reduction 
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measures can be implemented  at a large number of locations with a comparatively 
small amount of accident study at each location. 
 
 
 
 
Table 2.1: Mass Action- Problem Factors and Possible Mass Action (6) 
 
Specific Problem Factor 
 
 
Possible Mass Action 
Wet skid Improvement in skid resistance or road surfacing. 
Left turn Ban the left turn, modify the method of control, left 
turn phase at traffic signals. 
Single vehicle loss of control 
in darkness 
Reflectorised edge line markings, road stud. 
Conflict at junctions Traffic signals, prioritization of junctions, road 
hierarchy. 
Pedestrian accidents crossing 
the road 
Pedestrian facilities such as phases at traffic signals, 
pedestrian footbridges/subways. 
Darkness Improvement in road lighting. 
Speeding Speed limits, enforcement camera. 
 
 
 
 
 
2.3.2.3 Route Action Plans 
 
 
Route action plan involves the application of remedies along a route with a  
high accident rate. Procedures for route action are analogous to those for single sites. 
The distribution of accidents on all routes of a particular type or class within a 
specific period of time is determined in order to identify those sections of a road 
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which have more accidents than normal. The search process as proposed by the 
Institute of Highway and Transportation United Kingdom (4) generally uses a 
highway unit of between 0.5 to 1 km length and reaction level of accident at and 
above  which the route sections are selected for listing  can be determined from the 
value  of one or two standard deviation above the normal. Alternatively, a statistical 
test for a pre-determined level of significance above the normal can be used to 
determine this level. 
 
 
 
 
2.3.2.4 Area-Wide Measures 
 
 
Area investigations are similar to route investigations but usually they cover  
an area with distinct  characteristics. Using computer analysis, it is possible to 
identify a specific area having a particularly high accident density. These areas may 
also require action on environmental ground in addition to accident grounds and the 
accident situation may form the basis for discussion on the comprehensive 
improvement of the environment of the area or a comprehensive traffic management 
scheme. 
 
 Using this type of investigation, it may sometimes be possible to influence 
otherwise intractable traffic problems. However, it may also have the difficulties of 
obtaining agreement from various parties since the remedial measures recommended 
usually involve area-wide traffic management and have the disadvantage of taking a 
relatively long time to agree and implement. Area investigations are usually only 
appropriate for urban area problems. 
 
 Because of the difficulties of investigation, agreement and implementation of 
these area schemes, an area investigation may be more appropriate in providing 
background input as part of an area-wide traffic management study, as an aid in 
formulating proposals.  
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2.4 Road Safety in Malaysia 
 
 
Road accident is one of the major causes of death and injuries in Malaysia. In  
the year 2001, the total number of road accident was 265,175, an increase of 5.89% 
from the previous year. In the year 2002, the total number of accidents was 279,641 
an increase of 5.46% compared to 2001. In 2003, the total number of accident was 
299,305, an increase of 7.01% comparing to the year of 2002. Table 2.2 and Figure 
2.1 show the accident statistics in Malaysia. Table 2.3 shows the number of motor 
vehicle in Malaysia. 
 
Table 2.2: Distribution of Fatalities and Other Injuries Based on Statistics for 
Duration 1987-2003 
Death/Injury 
Year 
Total 
Accident Death 
Serious 
Injury 
Slight 
Injury  
Total 
Casualities 
1987 76,882 3,320 5,548 12,931 21,467 
1988 73,250 3,335 5,548 13,655 22,538 
1989 75,626 3,773 7,249 19,015 30,037 
1990 87,999 4,048 8,076 17,690 29,814 
1991 96,513 4,331 8,524 17,252 30,107 
1992 118,554 4,557 10,634 21,071 36,626 
1993 135,995 4,666 11,930 25,090 41,686 
1994 148,801 5,159 13,387 29,957 48,503 
1995 162,491 5,712 15,313 31,127 52,152 
1996 189,109 6,304 14,218 32,953 53,475 
1997 195,984 6,302 12,890 32,858 51,495 
1998 210,964 5,740 12,036 37,917 55,697 
1999 223,116 5,794 10,383 36,886 53,060 
2000 250,429 6,029 9,790 34,375 50,194 
2001 265,175 5,230 6,942 30,684 42,856 
2002 279,641 5,886 8,414 35,149 49,449 
2003 299,242 6,286 7,163 31,357 44,743 
                            Source: Road Transport Department of Malaysia-2005 
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Table 2.3: Number of Motor Vehicle in Malaysia 
TYPES OF VEHICLES 
Private Public Service 
Year Motorcycle Motorcar Bus Taxi Hire&Drive Goods Others Total 
1987 1,929,978 1,356,678 19,439 24,868 3,741 233,103 106,677 3,674,484 
1988 2,030,418 1,427,283 20,452 26,161 3,937 245,232 112,226 3,865,709 
1989 2,182,468 1,534,166 21,984 28,120 4,232 263,597 120,629 4,155,196 
1990 2,388,477 1,678,980 24,057 30,774 4,631 288,479 132,016 4,547,414 
1991 2,595,749 1,824,679 26,147 33,444 5,033 313,514 143,472 4,942,038 
1992 2,762,666 1,942,016 27,827 35,596 5,357 333,674 152,698 5,259,834 
1993 2,970,769 2,088,300 29,924 38,278 5,762 358,808 164,199 5,656,040 
1994 3,297,474 2,302,547 33,529 42,204 5,308 393,833 178,439 6,253,334 
1995 3,608,475 2,553,574 36,000 46,807 8,195 440,723 203,660 6,897,434 
1996 3,951,931 2,886,536 38,965 49,485 9,971 512,165 237,631 7,686,684 
1997 4,328,997 3,271,304 43,444 51,293 10,826 574,622 269,983 8,550,469 
1998 4,692,183 3,452,852 45,643 54,590 10,042 599,149 286,898 9,141,357 
1999 5,082,473 3,787,047 47,674 55,626 10,020 642,976 304,135 9,929,951 
2000 5,356,604 4,145,982 48,662 56,152 10,433 665,284 315,687 10,598,804 
2001 5,609,351 4,557,992 49,771 56,579 9,986 689,668 329,198 11,302,545 
2002 5,842,617 5,001,273 51,158 58,066 10,073 713,148 345,604 12,021,939 
 
                 Source: Road Transport Department of Malaysia-2005 
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       Source: PDRM & JPJ  
Figure 2.1:  Accident Statistics (1993-2003) 
 
As can be seen from Figure 2.2, is the trend of fatalitity in Malaysia since  
1987. The number of fatal figures has increased from 5,230 in the year 2001, to 
5,886 (2002) and to 6286 (2003). In the year 2004, the fatal trend reversed and 
coming down to 6,223.  
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Source: PDRM & JPJ  
Figure 2.2: Fatalities Trend in Malaysia 
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2.5 Collection and Compilation of Accident Data in Malaysia 
 
 
The framework for  Malaysia accident data collection  is summarized in Figure  
2.3. The first step in the production of the national database is the compilation of all 
accident forms POL27 (Pin.1/91) in the respective police districts. A typical copy of 
the completed form as compiled by the Royal Malaysian Police  is shown in 
Appendix A . 
 
 The details of each accident are filled up by the police, the original copy of 
forms (printed on a white paper) are dispatched to the State Police Contingent which 
are subsequently dispatched monthly to the Traffic Branch Police Headquarters, 
Bukit Aman. At this Branch, all forms are checked and delivered,  batch by batch, to 
the Computer Branch, Bukit Aman. The data are than keyed-in into the data entry 
terminals and doubled-checked by police personnel. Any miscoding of accident data 
is returned to the Traffic Branch for further investigation. The forms a stocked 
temporarily in a special store room at Bukit Aman before dispatching them to the 
Road Safety Research (RSRC) Universiti Putra Malaysia. At this centre, the forms 
were carefully classified, catalogued and bound for easy access for safety research. 
 
 The first copy of the forms (printed in green) may also be obtained from the 
respective Police districts. They are stored at the Traffic Section of each district. 
Each district could have access to the form if the need arise, though they are not 
catalogued or compiled as was done at UPM. The Police district will key in the 
accident data, based on the POL27 into the computer and any information about the 
accident data can be accessed.  
 
 The second copy of the form which contains only the first and last pages of 
POL27 (Amendment 1/91) is taken to the Public Works Department (PWD) at the 
respective PWD districts. The district engineers or his assistants are required to 
check the location data and forward the forms to the Highway Planning Unit (HPU), 
Ministry of Works Malaysia. This is followed by further checking, coding and key-in 
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of the location codes by HPU. Copies of the forms may also be obtained from the 
Highway Planning Unit, Ministry of Works Malaysia. 
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Figure 2.3: Malaysia Accident Data Collection (7) 
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2.6 Identifying Accident Blackspots  
 
 
Highway engineers and traffic police generally know  the tendency for road  
accidents to cluster together at certain locations, commonly termed as ‘accident 
blackspot’. Without precise location data, accident cannot be plotted. It is advised, 
however, to identify blackspot using accident data. 
 
 Normally the number of accidents at a particular site will vary widely from 
year to year, even if there are no changes in traffic or in the road layout. In statistical 
terms, road accidents at individual sites are rare , random, multifactor events. This 
means that comparison between the number of accident at particular sites must be 
made with respect to a fixed time period, typically one year. Furthermore, a single 
year data will be subjected to considerable statistical variation. Ideally, several years 
data are required, from which a mean, annual accident rate can be calculated. Three 
years is generally regarded as a practical minimum period for which a reasonably 
reliable annual average rate can be calculated. 
 
 Accident may occur along a section of road without any obvious single 
feature. Here, it is necessary to think in terms of accident per kilometer, that is, the 
accident density along a particular link. Given these data, it is possible to rank sites 
in terms of their accident history. 
 
 The severity of accidents should also be taken into account, as accident with 
fatal and serious injuries are more costly in both social and economic terms. It 
sufficient research has been carried out to identify the cost of accident of different 
types and different severity, then they can be weighted relative to their cost. 
 
 Where possible, the effects of traffic volume should also be considered. In 
simple terms, more traffic would be expected to lead to more accidents. If traffic 
flow data is available, it can be helpful to compare sites in terms of accident per unit 
traffic. Accident rate often expressed as accident per million vehicle entering an 
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intersection or accident per million vehicle km on a link. If such data is available 
sites can be compared in terms of these rates which gives an indication of their 
relative safety, given their traffic volumes. 
 
 
 
 
2.7 Accident Analysis 
 
 
Having identified a blackspot or problem locations along route, the next step is  
to establish the nature of the problems leading to the poor safety record. Accident 
analysis is primarily concerned with identifying common features and contributory 
factors, especially objective report feature such as vehicle manoeuvres, day/night or 
surface condition.  
 
 As with identifying blacksports, identifying contributory factors and common 
features is largely dependent upon the availability of adequate data. The primary 
source of this is the police accident report, either directly or in some summary form. 
In some case, this may exist on a computerized database but in many countries report 
are likely to be stored in paper filing system. Important information can also be 
gained from plans and site visits. 
 
 It is convenience to think of the analysis in two stages. First, a preliminary 
analysis is carried out to identify common features among accident and  the 
predominant types of accident. This followed by a detailed analysis, where the factor 
contributing to the predominant types are identified, allowing remedial measures to 
be designed to eliminate or counteract. 
 
 The preliminary analysis should be quantitative. It would include the 
preparation of summary table which would disaggregate the total number of 
accidents   by such items such as collision type, severity, vehicle type, time of day, 
day of week, weather conditions, and pedestrian involvement. Collision diagram, 
which summarises the types of manoeuvre involved, would also be prepared. From 
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these it is usually possible to identify a few predominant type of accident which 
occur most frequently at many site or at a particular site. 
 
 Detailed analysis will be dependent on the amount of information available. 
If the original police report forms are available, these should be studied. Sketches 
and statements may contain vital clues. A site visit is essential at the times when 
accident most frequently occur. The site must be examined from the viewpoint of 
drivers, pedestrians and those road users most frequently involved in accidents. At a 
busy site, an hour, or two observation or, preferably, a more formalized traffic 
conflict study can often reveal much about the way in which drivers approach or pass 
through a site. Broken glass, skid-marks or wheel-track on the road surface can also 
help to identify problems especially at intersections and bends. This is detective 
work, collecting information from many sources and using it to build up a picture or 
event and the factors contributing to accidents in order to identify possible remedial 
measures. By concentrating on the dominant accident types the most cost-effective 
countermeasures are likely to be found.  
 
 
 
 
2.8 Development of Countermeasures 
 
 
 After the process of identifying common features and contributory factors, 
the next step is the development and application of countermeasures, or remedial 
works. Often there will be a choice of countermeasure and that choice must be based 
on an analysis of the common features and the identification of contributory factors. 
Countermeasures are problem oriented and choice of measures for a particular set of 
contributory factors must be aimed at resolving problems.  
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2.9    Surface Treatment and Texture 
 
Skidding is a contributory factor in many accidents, particularly on wet roads on  
the approaches to intersections. It can be minimized by the prevention of a good skid 
resistance road surface, particularly on approaches to intersections and pedestrian 
crossings. 
 
 The surface texture of a road is described at two level, the micro-texture 
refers to detailed surface characteristics of the aggregate and mortar and macro-
texture is a large-scale surface profile visible to the naked eye. At a low speed or near 
intersections on the minor road, or on circulatory carriageways of roundabouts, a 
harsh micro-texture is required. At higher speeds, on slip-road exits from high speed 
dual carriageways, the macro-texture needed to be relatively rough. 
 
 The two criteria of most important in surface materials are their resistance to 
polishing and their abrasion. Skidding resistance of road surface can be measured 
with special equipment. This can range from a lorry devise (SCRIM) which can be 
operated at up to 80km/h with minimal disruption to traffic. The portable hand-held 
pendulum device shown in Figure 2.4 which can be used to check skidding resistance 
at accident blackspot. 
 
 If the resistance to polishing is inadequate, the surface will become polish 
smooth by the action of tyres and if they abrade (wear) badly, the aggregate will 
quickly be lost by the road surface. In both instances, road surface will have a 
reduced skidding resistance and vehicle will skid especially if there is any water or 
rain fall and when the vehicle is traveling fast. 
 
 Even when abrasion and resistance to polishing criteria have been considered 
in the design procedures, these are often not to give the importance since they 
deserve in maintenance activities.   
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Figure 2.4: Portable Hand-held Pendulum Device to Measure Skid Resistance 
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2.10 Relating Accident to Traffic Volume 
 
The number of road accidents naturally depends on the traffic the road  
carries. The conventional wisdom among the general population is that accident rates 
should increase with the increasing of traffic volumes, as there are more interaction 
between vehicle. 
 
 A number of researcher have investigated this complex interaction in the past. 
One of the first such studies was by Gwynn (8) who analyzed accident and traffic 
flow on U.S Route 22 through the city of Newark, New Jersey. Crash rates were 
plotted against hourly volume class, and the author found a distinct U-shape 
relationship, with more accidents observed at higher and lower traffic volumes. 
Berhanu (9) roads with higher ADT and pedestrian traffic are associated with higher 
accident frequencies for all highway types. Al-Masaeid, Hashem R, Suleiman, 
Ghassan (10) level of travel and population has a strong influence on urban accident. 
Reduction of the need for travel and locating major streets on the edge of an urban 
zone as well as limiting population density could enhance traffic safety. 
 
 
 
 
2.11 Relating Accident to Vehicle Speed 
 
Generally, speed is said to be one of the contributory factors to road  
accidents. Higher speeds reduce the amount of time any driver has to respond  
to the unexpected and increases the force of any impact. The importance of lower 
speeds can be reflected in the following text published by the Association of British 
Drivers: 
 
 “Virtually the only factor that road accidents have in common is that all 
would have been avoided if those involved had known with certainty, a few seconds 
in advance, that an accident was about to occur.”  
  
 Lower speeds provide those extra few seconds. 
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The Transportation Research Laboratory in its TRL 421 Report (11), “The  
effect of drivers’ speed on the frequency of road accidents” published in March 
2000, mentions that the faster the traffic moves on average, the more crashes there 
are. The report also conclude crash frequency increases approximately with the 
square of average traffic speed and that higher speed drivers are associated with a 
significantly greater crash involvement than are slower speed drivers. 
 
 TRL 421 also noted that for every 1 mph reduction in average speed, crashes 
are reduced by between 2-7 %. More specifically, the crash reduction figure for 
urban road with low average speeds is 6%, for medium speed urban road and lower 
rural main roads is 4%, and for higher speed urban roads and rural main roads is 3%. 
 
 In the report of CN Kloeden, AJ McLean, VM Moore and G Ponte of the 
NHMRC Road Accident Research Unit, University of Adelaide (12), who carried out 
a study on “Traveling Speed and The Risk of Crash Involvement”, the authors 
conclude that in a 60 kmph speed limit area, the risk of involvement in a casualty 
crash doubles with each 5 kmph increase in traveling speed above 60 kmph.  
  
 The authors also revealed amazing statistics on the effect of reduced traveling 
speed and compliance with speed limit as shown in Table 2.4. 
 
Table 2.4: Effect of Reduced Speed and Compliance With Speed Limit on 
Accident Rates CN Kloeden, AJ McLean, VM Moore and G Ponte (12) 
Hypothetical 
Outcome 
% Reduction in 
number of crashes 
% reduction in number 
persons injured 
 
5 kmph speed reduction 
41.5 34.6 
 
10 kmph speed reduction 
15.0 13.1 
Total compliance with 60 
kmph speed limit 
28.6 30.4 
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 Cheol Oh, Jun-Seok Oh, Stephen G. Ritchie and Myungsoon Chang (13), 
reducing the accident likelihood is equivalent to reducing the speed variation of 
vehicle. An implication of the system is that reducing the speed variation is 
advantageous because it increase safety and reduces the accident likelihood. 
 
 
 
 
2.12 Relating Accident to Number of Access Points 
 
 Driveways, median opening and intersections are few of access points 
commonly found along urban roads. Driveaways, either for commercial or private 
purposes, are roadside openings which lead into business centers, shopping 
complexes, car parks and hotels. Median openings serve to facilitate vehicles doing 
right-turning and U-turning. Intersections, signalized or unsignalized, may exist in 
the form of t-junction, crossroads and roundabouts, all of which serves the purpose of 
connecting to other roads of the either the same or different hierarchy. 
 
 The presence of access points, especially in large numbers, hinders traffic 
flow, as vehicle require adequate time and space to perform their maneuvers at these 
point. In addition to this, access points bring about an increase in traffic conflicts  
such as merging, diverging, weaving and cross conflicts, which increase the risk of 
accident. 
 
 Berhanu(9) the increase of accident rates with the density of accesses to 
urban divided highways. Hadayeghi, Shalaby and Persaud (14) it was found the 
number of accident per zone in a year increase as the zonal vehicle kilometer travel 
(VKT), major and minor road kilometers, total employed labour force, household 
population and intersection density increase, and decreases higher posted speed and 
higher congestion in the zone Hadi et al (15) used Florida crash data to estimate 
negative binomial model for different classes of roads. The functions exp (β x 
number of intersections) was chosen to represent the influence of number of 
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intersections. The regression coefficient β for the different road classes ranged 
between 0.0825 to 0.3503 (refer to Table 2.5) 
 
Table 2.5: Regression Coefficient β for the Different Road Classes Hadi et al 
(15) 
Type of roads β 
2-lane, Rural 0.1145 
2-lane, Urban 0.1111 
4-lane, Urban, divided 0.3503 
4-lane, Urban, undivided 0.2053 
6-lane, Urban, divided 0.1309 
 
 This shows that the larger the number of intersections, the accident frequency 
is multiplied by the larger factor it carries (e.g if β 0.2053, one intersection multiplied 
accidents by 1.23, two intersections by 1.51, three intersections by 1.85, etc) 
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CHAPTER III 
 
 
 
 
 
 
METHODOLOGY 
 
 
 
 
 
3.1 Introduction 
 
 
The methodology applied to achieve the objective of the study are shown in  
the flow chart Figure 3.1. The four main steps in the methodology are  accident data 
collection, analysis of accident data and identification of blackspot location, field 
investigation, blackspot  treatment and the development of an accident prediction 
model. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 34
 
 
 
Model 
Model 
(Step-5) Accident 
Prediction 
Countermeasures
(Step-4) 
Diagnosis
(Step-3) 
Identification and 
Prirotisation 
(Step-2) 
Data 
(Step-1) 
Blackspot 
Treatment
Collision diagram 
Field Investigation 
- Drive over inspection 
- Traffic studies 
- Skid resistance test 
 
Accident Data
Collection
Analysis of accident data and identification of 
blackspot location 
- Accident trend and statistics 
- Ranking accident point weightage  
- Ranking of the top ten accident section 
- Kilometre post analysis 
- Refining the ranking by statistical 
technique  
 
Figure 3.1: Five Main Steps in  Methodology  Process 
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3.2      Accident Data 
 
 
    Accident data were collected from  Balai Polis Trafik Batu Pahat, JKR Daerah 
Batu Pahat, Polis Diraja Malaysia (PDRM) Bukit Aman, Jabatan Pengangkutan Jalan  
(JPJ), Klinik Kesihatan Parit Raja, Kolej Universiti Tun Hussien Onn ( KUiTTHO) 
and Road Safety Research Center UPM Serdang. The accident database was obtained 
from the POL27 and the crash record was collected from the year 2000 to 2004 and 
the accident data collection is available from Appendix D. For each accident, the 
following accident data field should be included as a minimum: 
 
 Date of accident 
 Location of accident 
 Type of location and alignment 
 Feature of location 
 Day of week 
 Time of accident 
 Light conditions 
 Road surface and weather conditions. 
 Travel direction  
 Vehicle types involved 
 Casualty Data 
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3.3 Analysis of Accident Data 
 
 
The purpose of preliminary analysis of the traffic accident data is to 
determine the broad nature of the accident problem. At this stage the general patterns 
and trend of accident are established. Types of accident trend and statistics for the FT 
50 were: 
 
 Accident and casualty years 2000-2004 
 Accident by hours of the day year 2004 
 Total number of accident by light condition year 2004 
 Accident by month year 2004 
 
Meanwhile type of accident trends and statistics at Pintas Puding (KM 20) were 
number of driver involved in accident by types of fault and  types of  
vehicle involved in accident. 
 
 
 
  
3.4 Identify Blackspot Location 
 
  
 Identification and prioritisation of accident blackspot location were carried 
out by using the following methods: 
 
(i) Ranking accident point weightage  
(ii) Ranking of the top ten sections accident 
(iii) Kilometer post analysis 
(iv) Refining the ranking by statistical techniques 
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3.4.1 Ranking Accident Point Weightage     
 
 
 An  accident point system based on weightage adopted by the Highway 
Planning Unit (HPU), Ministry of Works, Malaysia can be used to compute the site 
priorities. In this system, an accident involving a fatality is given 6.0 point, while 3.0, 
0.8 and 0.2 point are assigned to, hospitalized, minor and damage only accident 
respectively. This is illustrated in Table 4.3 (Chapter IV). 
 
 
 
 
3.4.2 Ranking of the Top Ten Accident Section  
 
 
 The ranking of the top ten section accident based on absolute frequency is 
shown in Table 4.4 (Chapter IV). 
 
 
 
 
3.4.3 Kilometer Post Analysis 
 
 
 Histogram of accident within selected stretches with high accident 
concentration is produced by dividing the stretch into 1KM length shown in Table 
4.5 (Chapter IV). The accident severity include fatal, serious injury, slight injury and 
damage. 
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3.4.4 Refining the Ranking by Statistical Technique 
 
 
 Refining the ranking by statistical technique to ensure that the selected 
blackspot section were worthy for further investigation. The accident analysis of the 
statistical technique, illustrate in section 4.3.4 (Chapter IV). 
 
 
 
  
3.5 Collision Diagram 
 
 
A collision diagram is a sketch or plan of the site under investigation,  
including as many as relevant features which are available, such as intersection 
priorities, traffic lanes, markers and adjacent land use etc. Aerial photos are useful if 
available. The diagram should always have streets labeled and an arrow indicating 
true north. Other relevant details such as the position of road furniture can be added 
to sketch during the field investigations. The collision diagram sketch at Pintas 
Puding  KM20 shown in Figure 4.5 (Chapter IV). 
 
 The purpose of the Collision Diagram is to enable the study to identify 
clusters of similar accident. This can enable the development of countermeasure 
treatments that can be applied at specific location within the study area to address the 
specific problems. 
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3.6 Field Investigations 
 
Field investigations associated with project involve site, route and area  
inspections by the team. However, these can also include any additional on site 
information that is warranted following  the analysis stages. This may include traffic 
counts, origin-destination surveys, vehicle classification surveys, observational 
studies, and skid resistance. 
 
 The preceding analysis work may have enabled the team to identify possible 
causal factor of the accident as well as countermeasure option that  may be effective 
in addressing the problems. At the very last, the completion of the analysis work 
should have identified some issues that need to be further assessed through Field 
Investigations. In either case, the team can more effectively carry out Field 
Investigation by summarizing the analysis findings in a route or area. As such the site 
inspection will have the following functions: 
 
 To confirm accident causal factors as suspected from the analysis. 
 To determine whether concept countermeasures will be effective and 
practical 
 To correlate analysis findings and additional information with the site, route 
or area to gain a better appreciation of the problems. 
 To identify any accident causal factor that were not apparent through the 
analysis of the data. 
 To develop any additional countermeasures that were not foreseeable at the 
data analysis stage. 
 To observe traffic and road user behaviour 
 To document site finding and take photographs. 
 
At any site, route or area inspections should include both a drive-over and walk-
over inspection. 
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3.6.1 Drive-Over Inspection 
 
 
The drive-over allow to correlate accident data to road characteristics, traffic  
behaviour and driver perception. It encompasses the total road environment including 
topography, landscape, road and traffic facilities, it provides and opportunity to relate 
driver expectation with the facilities provided including checking that message to 
drivers are clear and concise. 
 
 For practical reason a car is normally used for the drive-over inspection. 
However it should be recognized that vehicle characteristics are often an important 
factor in accident, such as the driver eye-height variations with different vehicle.  
 
 In a drive-over, the investigation should use all approaches to the site, route 
or area and repeat manoeuvres (within reason and in accordance with traffic rules 
and OSH guideline) featured in the accident data.  
 
 On a route study there is a heavy emphasis on road continuity and driver 
expectation. The route is treated as one continuous site. However locations with 
some degree of accident clustering should be examined in more detail and reported 
separately, with any  measures recommended being consistent with the rest of the 
route. 
 
 
 
  
3.6.2 Walk-Over Inspection 
 
 
The walk-over inspection is a more detailed examination of the location and 
driver behaviour. Where it is practical and safe, the walk-over should be carried out 
during condition that were prevalent for most of the accidents to more accurately 
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determine the potential accident causal factors. The physical detail of the site, route 
or area can be obtained under any conditions. 
 For practical purpose, the team will need to be more selective with location of 
walk-over inspection of  a 5 km long route. As  a minimum, a walk-over would be 
required on a route or area at all cluster locations as well as location where the Mass 
Action Treatment would be applied (even those without accident clusters). 
 
The walk-over is the convenient time to: 
 Confirm accident causal factors as suspected from the analysis 
 Determine whether concept countermeasures will be effective and practical 
 Correlate analysis findings and additional information with the site, route or 
area to gain a better appreciate of the problems. 
 Identify any accident causal factors that were not apparent through the 
analysis of the data. 
 Develop any additional countermeasures that were not foreseeable at the data 
analysis stage. 
 Document finding and take photograph 
 
In case, where there was a large incidence of pedestrian accidents, the walk- 
over also allows to view the site, route or area as a pedestrian. 
 
 
 
 
3.6.3 Traffic Count 
  
 
 Traffic studies at Pintas Puding were conducted manually using field sheet 
count form shown in Appendix B. The traffic survey took 6 hour started from 
7.30a.m and completed at 7.00p.m. Four observers required and the 15 minute time 
interval were taken in this traffic counting. The raw count were tallied summarized 
into a computer upon return to office.  
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Count are usually samples of actual volumes, although continuous counting is 
sometimes performed for certain situation or circumstance. Sampling periods may 
range from a few minutes to a month or more. The length of the sampling periods is 
a function of the type of counting being taken and the use to which the volume data 
will be put. 
 
 Many types of counts require classifications that are obtained more easily and 
accurately with trained observers. Examples  include vehicle occupancy, pedestrians, 
turning movements, and vehicle classification. 
 
 Other reason for conducting manual count are time and resources. Practical 
application often requires less than 10 hours of data at  any given location. Thus the 
effort and expense to set up and remove automated equipment is not justified.  
 
  
 
 
3.6.4 Skid Resistance Test 
 
  
Five persons were involved in conducting the skid resistance test. The 
equipment required in this experiment were portable hand-held Pendulum Device, 
five safety vests, six traffic cones, temperature meter, a bottle of water and a 
flashlite. Three person were in charged in the test while the other two persons were 
being in charge as a flagman to control the traffic flow.  
 
Objectives skid resistance test to measure texture depth and skid resistance of 
a road surface using BS Pendulum Skid Tester as in Figure 3.2, i.e. loss of adhesion 
between a vehicle’s tyres and the road surface, occurs in many road accident whether 
or not it is the actual cause of the accident. Over the years, tyre manufacturer have 
done a lot of research into different types of rubber and tread pattern to improve the 
safety of the motor vehicles. The importunes for this research came from the 
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Transport and Road Research Laboratory (TRRL) of UK. One of the first things they 
did was to devise the Pendulum Skid Tester, it is portable so that it  can be taken to 
the site easily.  
 
 
Figure 3.2:  Pendulum Skid Resistance Tester (BSI ,1990) 
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3.6.4.1 Procedure  for the application of Pendulum Skid Tester 
 
 
1. Select the spot/ sample under study 
2.  Set apparatus on the road so that the slider will swing in the direction of 
traffic flow and level the base screws. 
3.   Raise the swinging arm clear of the road and clamp in the horizontal position, 
release the arm and check that the pointer read zero. 
4. With the pendulum arm free and hanging vertically, place the spacer, attached 
to a chain on the base of the tester so that the slider just touches the road 
surface and clamp in position. Remove the spacer. 
5. Check the sliding length of the rubber slider over the road surface by gently 
lowering the pendulum arm until the slider just touches the surface first on 
one side of the vertical, use the lifting handle so that the slider does not touch 
the road. The sliding length should be between 125 and 127 mm. If not adjust 
by raising or lowering the head. 
6. Place the pendulum arm in the horizontal and clamp in position. 
7.  Wet the road surface and slider with water. 
8. Bring the pointer to its stop then release the pendulum by pressing the button. 
Take care to catch the arm on it return swing before it hits the ground. 
9. Return the arm and pointer to the release position keeping the slider off the 
road surface by means of the lifting handle. Repeat the test, wetting the 
surface between swings. Record the mean of five successive readings. 
Provided they do not differ by more than three units. If the range is greater 
than this, repeat swings until three successive readings are constant; record 
this value. 
10. Record the temperature of the water on the road surface. 
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3.6.4.2 Skid Resistance Value 
 
 
This is the value obtained from the actual road surface, measured using the  
Portable Skid Resistance Tester. The resistance to skidding of a road surface, is 
dependent on the Polished Stone Value (PSV) of the aggregate in the wearing course 
material and the large texture, (roughness), of the surface of the wearing course 
material. The skid resistance value (SRV) is the mean of five readings or the constant 
three readings as stated above. As the stiffness of the rubber slider will vary with 
temperature  a correction has to be made if the temperature is not 20oC. Use the 
temperature curve Figure 3.3 for this purpose. 
 
Figure 3.3: Skid Resistance/Temperature Correction Relationship (TRRL, 
1969) 
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3.7 Data Collection for Accident Model 
 
 
The study section used for collecting data was about 5 kilometer long, it  
involve KM 19, KM 20, KM 21, KM 22 and KM 23 of Federal Route 50. The 
independent variable collected for the accident prediction model was traffic volume, 
spot speed and number of major access point. 
  
 Traffic accident record for the period of the years 2002 to 2004 were obtained 
from the Balai Polis Trafik Batu Pahat. Accident records of the traffic police 
obtained included fatal, serious injury, minor injury and damage only accidents. A 
total number of 3937 traffic accidents were reported of which 3% were fatal and 27% 
were injury accidents. 
 
 By traversing the entire length of the road to observe the number of access 
point and obtaining the number of major access point per kilometer for every section. 
Traffic volume and spot speed were obtain by having 2-h time periods of field survey 
at each section, namely the morning (0800-1000 h), midday (1100-1300 h) and 
evening (1700-1900 h). Spot speed measurement were taken at every section using 
speed radar. The 85th percentile speeds was determined for spot speed measurement 
using SPSS program.  
 
 
 
 
3.8 Data Analysis 
 
 
 This project applies the ‘Multiple Linear Regression’ technique in order to 
develop a model which relates accident frequency to the road geometry and traffic 
conditions. 
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 Regression analysis is a simple statistical tool for the investigation of 
relationship between variables. Usually, the investigator seeks to ascertain the causal 
effect of one variable upon another. To explore such issues, the investigator 
assembles data on the underlying variable of interest and employs regression to 
estimate the quantitative effect of the causal variables upon the variable they 
influence. The investigator also typically assesses the ‘statistical significance’ of the 
estimated relationships, that is, the degree of confidence that the true relationship is 
closed to the estimated relationship. 
 
 While estimating the coefficient for a simple regression is easily ascertained 
through equations, estimating the coefficient for a multiple regression is more 
tedious. There fore, many statistical programs and software have been created to 
perform this task. These include Microsoft Excel and SPSS, which will be used in 
this project for, among others, obtaining and validating the coefficients and the 
model. 
 
 The final and perhaps most important step of the analysis is to determine the 
influence of each independent variable on the dependent variable which or perform 
based on the analyst’s engineering knowledge and judgment. 
 
 
 
 
3.8 Validation of The Model 
 
 
To justify that the regression equation developed and explanatory variable are  
Significant, the following values from linear regression analysis are evaluated: 
 
(1) Coefficient of determinant (R-square) value 
(2) T-test value 
(3) T-statistic values 
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Coefficient of Determinant 
 
 The coefficient of determinant, or R-square is an indicator of the percentage 
of the variation in the predicted value which has been explained by the relationship 
with its explanatory variables, or in other words, by the regression line.  
 
 The range of R-square is between zero and one. An R-square value equivalent 
to zero indicates that there is no relationship between the variables. 
 
 It is therefore desirable to achieve a reasonably high R-square value, rather 
than a value close to zero, as it indicates a poor model. 
 
T-test   
 
 The T-test is done to measure the significance of the regression equation. 
Since the equation is derived from samples, sampling error may occur and it is still 
possible to get a relationship with a rather high R-square value, even when there is 
no statistical significance. This phenomenon occurs usually for small sample data set. 
 This is why the T-test is conducted to test the significance of the regression 
equation. T is the square root of the ratio between mean square regression (MSR) and 
mean square error or residual (MSE), that is 
 
          T =           MSR 
                                      MSE 
 
For which MSR and MSE values can obtained from the ANOVA table in the 
summary output. 
 
 This T-test value is than compared to the critical t value, which is obtained 
from the t-distribution table (Appendix J) by assuming a significance level of 0.05 
and the degree of freedom being n-(k-1), for which n is the samples size and k is the 
number of independent variables. 
 
The decision rules are as follows: 
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If T > t, use the regression equation for prediction purpose. It is likely that the 
relationship is significant. 
 
If T < t, do not use the regression equation for prediction purposes. It is likely that 
the relationship is not significant. 
 
If T = t, a highly unlikely situation, you are theoretically indifferent and may elect to 
use or not use the regression equation for prediction purposes. 
 
t-Statistic 
 
 The t-statistic values are used to check the significance of the parameter 
coefficients, which in turn decides if the explanatory variables which carry the 
coefficients should be either retained or eliminated from the regression equation. 
 
 These t-statistic values are obtained from the Microsoft Excel summary 
output and they will appear for each coefficient in the model. 
 
 The null hypothesis and alternate hypothesis are H0: The coefficient is equal 
to zero; H1 : The coefficient is not equal to zero. 
 
 The rejection region of the null hypothesis is t-statistic > critical t value, 
where the critical t value is similar to the one calculated for the T-test. By rejecting 
this null hypothesis, or by accepting that the coefficients are not equal to zero, hence 
they are significant. This is evidence to retain the explanatory variable which carries 
the significant coefficients in the regression equation. 
 
 If the criteria is not met, than the coefficient is considered insignificant, and 
hence the independent variable which carries it is removed from the equation. 
 
 Alternatively, the P-values next to the t-statistic values can be measure the 
significance of the coefficients. It is desirable to achieve significance values of close 
to zero or smaller than the significance determined for the analysis. 
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CHAPTER IV 
 
 
 
 
RESULT AND ANALYSIS 
 
 
 
 
4.1      Introduction 
 
 
This chapter contains a probable solution to the problem of hazardous  
location on a regular basis. The main objective of this engineering safety work is to 
change the road environment in the most efficient manner (i.e within a specified 
budget) such that the maximum benefit in terms of accident saving is gained. This 
chapter is concerned with finding the pattern of road accident trend at Federal Route 
50 stretch KM1- KM38 and finding out where problem locations exist and the 
preliminary investigation required to try to determine the nature of the safety 
problem. Pintas Puding KM 20 was the selected study area and  the strategies to 
reduce and prevent the accident were in the form of blackspots treatment. The 
purpose of the collision diagram is to identify clusters of similar accident. This can 
enable the development of the countermeasures treatment. While traffic count will 
provide the traffic volume and classification of vehicle at the study area. This study 
also include the skid resistance test using Pendulum Skid Resistance Tester  at 
selected area. The significant to conduct the test, as because of there were many tyres 
skid mark along the stretch KM 19 to KM 21 and it is based on observations. 
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4.2      Road Accident Trends and Statistics at FT 50 
 
 
Figure 4.1 shows the trend of accident and casualty  in Federal Route 50 KM 
1- KM 38 from year 2000 to 2004. The figure represent the increasing number of 
accident and casualties year by year. This means that the impact of upgrading the 
route from one way 2 lane to 1 way 4 lane increased the number of accident 
especially during its construction stage, from year 2002 to 2004  
 
 
 
 
4.2.1 Accident and Casualty  
 
 
The data accident was obtained from year 2000 to 2004 is shown in Figure 
4.1. There is a total of 3,937 accidents case occurred at FT 50 KM1-KM38. The 
result of accidents and casualties, of which 116 were fatal, 161 were serious injuries, 
883 were slight injuries and 2,757 were damage only. 
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Figure 4.1: Accident and Casualty at FT 50 
 
 
 
 
4.2.2 Accidents by Hours of the Day Year 2004 
 
 
Figure 4.2 and Table 4.1 show the worst accident by hours of the day  
begin from the midday to midnight. The highest number of  accidents occurred from 
16:01 to 18:0, recorded at 135. Second highest was at 14:01-16:00 involving 132 
cases and the third highest at 12.01-14.00 with 124 accidents. The fatigues  factor of 
the road users,  high density of traffic and too many conflict along the road probably 
contribute the accident to happen. 
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Table 4.1:  Accidents by Hours of the Day 
 
Type Of Accident 
 
 
Hours 
 
Fatal            Serious          Slight Injury        Damage 
 
Total 
 
0001-0200 
 
0201-0400 
 
0401-0600 
 
0601-0800 
 
0801-1000 
 
1001-1200 
 
1201-1400 
 
1401-1600 
 
1601-1800 
 
1801-2000 
 
2001-2200 
 
2201-2400 
 
 
  2                    0                          7                       21 
 
  2                    0                           2                      16 
 
  0                    0                           4                      16 
 
 3                     4                           39                     56 
 
 4                     1                           14                     63 
 
 5                     1                           16                     73 
 
 1                     1                           30                     92 
 
 6                     2                           20                    104 
 
 1                     3                            30                   101     
  
 2                     2                            45                   61 
 
 0                     1                            20                   63 
 
 4                     1                            15                   63      
 
30 
 
20 
 
20 
 
102 
 
82 
 
95 
 
124 
 
132 
 
135 
 
110 
 
84 
 
83 
 
Total 
 
30                  16                           242                 709 
 
997 
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 Figure 4.2: Accidents by Hour of the Day at FT 50  (2004) 
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4.2.3 Total Number of Accidents by Light Condition 
 
 
Figure 4.3 shows the number of accident by light condition in the year 2004. 
Most accident happened during the day time 47%, followed by 34% during the night 
time, and 19% during the morning. This is due to the higher number of vehicle on the 
road during the day time compared to other hour of the day. 
19%
47%
34%
Morning Day Time Night Time
 
 
Figure 4.3: Total Number of Accident by Light Condition at FT 50  
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4.2.4 Accidents by Month Year 2004 
 
 
Figure 4.4 and Table 4.2 show the accidents by months in the year 2004 at FT 
50. The total number of crash is 1094. Accidents involved death was 35, 18 serious 
cases, 266 minor cases and 775 damage cases. This figure represent the higher 
number of crash recorded in the year 2004 compared to the previous year. 
 
Table 4.2: Accident by Month Year 2004 
 
Accident  Severity 
 
 
Month 
  
Death             Serious              Minor              Damage 
 
 
Total 
 
 
 
January 
 
February 
 
March 
 
April 
 
May 
 
June 
 
July 
 
August 
 
September 
 
October 
 
November 
 
December 
 
2                         1                       23                      74 
 
3                         0                       30                      55 
 
4                         0                       26                      71 
 
2                         6                       29                      49 
 
3                         2                       21                      51 
 
4                         0                       19                      70 
 
3                         3                       20                       65 
 
4                         1                        28                      70 
 
1                         1                        22                      67 
 
3                         1                        10                      70 
 
6                         2                        24                      73 
 
0                         1                        14                      60 
 
100 
 
88 
 
101 
 
86 
 
77 
 
93 
 
91 
 
103 
 
91 
 
84 
 
105 
 
75 
 
Total 
 
 
35                        18                      266                  775 
 
1094 
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Figure 4.4 Accident by Month Year 2004 
 
 
 
 
4.3 Identification of Blackspot Location 
 
 
To identification of high accident sites along a route FT 50 (KM 1-38) is the  
first step to identify the blackspot site. There are four basic strategies for ranking the 
blackspot location through the use of countermeasure. They are ranking by accident 
point weightage, ranking of the top ten accident section, kilometer post analysis and 
refining the ranking by statistical technique. 
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4.3.1 Ranking Accident Point Weightage  
 
 
Taking this a step further, it is the severity of accident that is further taken 
into account by weighting factors (which are normally related to the average accident 
cost of each severity level), and damage-only accident are also included (having a 
real cost), the results in ranking shown in Table 4.3.  
 
This system can also be used as an alternative to rank blacksport, using the 
accident data from the year 2002 to 2004. Section 5, Parit Haji Noor at Batu Pahat 
register the highest with 113.8 weighting point, ranking as the first place based on 
the total number of accident. Followed by Section 2, Mesjid Batu Pahat. The next 
one is Section 1, Klinik Kesihatan Batu Pahat. Section 10, SHARP factory Batu 
Pahat ranked as number 4 while Section 19 (KUiTTHO) ranked number 5 and 
Section 20 (Pintas Punding) ranked as number 6.  
 
The accident blackspots map at FT 50 is shown in (Appendix L), has been 
establish to represent spatial distribution of accident data. As can seen, the size of the 
circle is proportional to the accident point weightage. This feature allows a quick 
visual identification and ranking of the problematic location of area concerned. 
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Table 4.3: Ranking Accident Point Weighting Along a Route FT 50  (KM 1-38) 
Over a 3 Years Period (2002-2004) 
Accident Severity Section 
(KM) Fatal Serious Slight Damage Total 
Weightage 
Point 
 
Rank 
5 3 3 49 157 212 113.8 1 
2 5 3 28 187 223 98.8 2 
1 3 1 22 125 151 97.6 3 
10 3 3 28 133 167 81 4 
19 7 6 41 105 159 79.2 5 
20 1 4 35 78 118 78.2 6 
4 3 5 20 70 98 76 7 
8 4 3 26 54 87 64.6 8 
3 2 4 27 74 107 63.6 9 
7 3 7 33 78 121 63 10 
6 0 2 13 40 55 61.6 11 
9 2 3 10 34 49 60.4 12 
21 0 0 12 27 39 57.2 13 
29 3 0 10 44 57 56.4 14 
25 0 0 11 34 45 51.8 15 
32 0 0 10 24 34 42 16 
24 3 2 14 20 39 41 17 
17 1 3 16 38 58 39.2 18 
23 5 5 28 59 97 37.4 19 
12 6 2 30 61 99 35.8 20 
18 1 5 30 61 97 35.4 21 
14 1 2 8 52 63 34.8 22 
31 1 1 21 58 81 33.4 23 
30 1 2 24 49 76 32 24 
22 3 3 20 44 70 28.8 25 
28 0 1 13 28 42 25.4 26 
11 2 0 7 20 29 24.4 27 
33 3 0 3 25 31 23.6 28 
27 6 3 6 33 48 21.6 29 
26 1 4 8 38 51 19 30 
35 1 3 14 36 54 18.4 31 
36 1 2 17 82 102 16.2 32 
15 1 1 6 49 57 15.6 33 
34 1 0 0 45 46 15 34 
13 2 0 2 24 28 15 35 
16 2 0 1 17 20 12.8 36 
38 0 0 1 10 11 11.2 37 
37 1 0 1 22 24 2.8 38 
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4.3.2 Ranking of the Top Ten Accident Section  
 
 
The simplest way of ranking sites, and the one currently recommended for  
use in Malaysia, is to list them in descending order of accident total for section. 
Table 4.4 shows the worst ten accident section at FT 50. The analysis was based on 
data compiled over three year starting from January 2002 to December 2004. 
 
Table 4.4:   Ranking of Top Ten Section Accident at FT 50 Over a 3 Years 
Period (2002-2004) 
 
Junction Name 
 
Section 
(KM) 
 
Accident 
Frequency 
 
Rank 
 
Taman Maju 
Pintas Puding 
KUiTTHO 
Taman Manis 
Mesjid Sabak Uni 
Parit Raja 
Bandar Universiti 
JPJ 
Sek. Men. Sri Gading 
Parit Jelutong  
 
21 
20 
19 
23 
24 
22 
18 
14 
15 
17 
 
 
96 
93 
92 
80 
75 
62 
57 
57 
45 
36 
 
 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
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4.3.3 Kilometer Post Analysis 
 
 
Kilometer post analysis of accident for a 10km stretch of Federal Route FT 
50 over a period of three years is shown in Table 4.5 (specify 1km lengths) .With 
reference to Table 4.5 it can be seen that the worst kilometers are: 
 
 KM 21 – Taman Maju (include 1 fatal and 95 non-fatal accident) 
 KM 20- Pintas Puding (include 6 fatal and 92 non-fatal accident) 
 KM 19- KUiTTHO (include 5 fatal and 91 non-fatal accident) 
 KM 23- Taman Manis (include 1 fatal and 79 non-fatal accident) 
 KM 24- Masjid Sabak Uni (include I fatal and 74 non-fatal accident) 
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ACCIDENT ON THE ROUTE        
  
  
  
YEAR                               = 2002,2003,2004   
ROUTE NO.                    = FT 050    
SECTION NUMBER      = 14-24    
ACCIDENT SEVERITY = FATAL, SERIOUS INJURY, SLIGHT INJURY,DAMAGE  
 
Table 4.5: Histogram of Injury Accident at 10KM Length of Federal Route 50 Over 3 Years Period  
KILOMETERES TOTAL                       
14 57 *** XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXX         
15       45   XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXX   
16        34   XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXX   
17       36 *** XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXX   
18    57 * XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXX   
19 92 ***** XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XX 
20 93 ****** XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXX 
21 96 * XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXX 
22   62 * XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XX   
23   80 * XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX   
24 75 * XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXX     
TOTAL 746   * = Fatal   X = Non Fatal               
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4.3.4 Refining the Ranking by Statistical Techniques 
 
 
It is important to check the site that has higher number of accidents than 
might be expected, and  this difference is statistically significant. Refining the 
ranking by using Averages or “norms” techniques . 
xi = Number of accidents in route section i, 
n = Number of equal length sections in the route, 
_ 
x  = { ∑xi }/n = Norm or mean 
                      _ 
σ  =   √{( ∑x2 -  n x2 ) / ( n-1) } = Standard Deviation 
       _ 
Cv =  σ/ x = Coeff.. of variation 
 
Consider the  Figure 4.3.1 and take x as the frequency of injury accident in 
three years. 
 n = 10 
 xi = 746 
 _ 
 x =  { 746 }/10  = 74.6 
 
 xi2 =  3249,2025,1156,1521,3364,9409,9801,9409,3969,6561,5776 
 
 ∑xi2 = 56240 
 
 σ  =   √ ( 56240)- 10(74.6)2 
                                   (9) 
      = 8.09 
 Cv = 8.09/74.6  = 0.108 
 
Thus, there is a considerable variation between 1km sections along this road 
in its accident occurrence. Those section with more than 83 accidents (i.e 74.6 + 
8.09) are certainly worthy for further investigation, i.e 
Section (KM) : 21 (96 accidents) 
20 (93 accidents) 
19 (92 accidents) 
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4.4 Accident Data at Pintas Puding  KM 20  
 
 
The accident data record for almost 4 year period from January  2001 to July  
2004 were reviewed in attempt to identify recurring accident types. These sites were 
inspected during the time period where accidents most frequently occurred to 
investigate and identify possible causes of accidents. 
 
 The accident history data has been collected from Balai Polis Traffic Batu 
Pahat. All the accident case reports at Federal Route stretch KM1 to KM38  being 
handled by Batu Pahat Polis Station. The analysis has included an assessment of the 
accident time of occurrence, weather condition, vehicle type(s), lighting, road surface 
condition, year, accident severity and type of collision. KM20 (Pintas Puding) was 
selected as the study section based on the worst site and the blackspot site. The result 
of this analysis are presented in the  table and bar chart as follows. 
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4.4.1 Analysis of Accident Data 
 
 
Figure 4.5 shows the collision diagram at  Pintas Puding. The accident data 
records for four year period from the year ( 1998-2001). There were four type of 
collisions involved. They are  four noses to tail, three right turns to Ayer Hitam, three 
pedestrian accidents at Ayer Hitam direction and three double cross overs at Batu 
Pahat direction. The remaining accident appeared to be random and typical of such a 
busy junction. 
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 Figure 4.5: Collision Diagram at Pintas Pudi
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4.4.2 Inspection at Pintas Puding Site 
 
 
The site inspection on 7th February 2005 was carried out during daylight 
hours under fine condition. The road is a collector road accessing primary school 
(Sekolah Pintas Puding), KUiTTHO, Taman Melewar, Asrama Pangsapuri 
KUiTTHO, Masjid Pintas Puding, Asrama KUiTTHO Taman Melewar, Sekolah 
Jururawat, Fujitsu factory and shopping center. The road is a 4 lanes road and has no 
divider. This road has 2 main directions, from Batu Pahat  to Ayer Hitam and from 
Ayer Hitam to Batu Bahat. The site has pedestrian overhead bridge from a Mosque to 
Primary School and shown in Figure 4.6. 
 
Figure 4.6: Batu Pahat –Ayer Hitam and Ayer Hitam Batu Pahat Direction at 
Pintas Puding KM20. 
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4.4.3 The Inspections Results 
 
 
Vehicles traveling from Batu Pahat-Ayer Hitam direction encounter  “left  
lane and merge right” signs immediately  before the mosque junction. Several 
vehicles were observed merging either in or after the junction. It can be concluded 
that vehicles waiting to turn right into the mosques junction  at the  Batu Pahat 
direction may be expecting another vehicles from Batu Pahat to turn left into 
mosques junction and when the vehicle continues through the junction, a potential 
conflict  exists. It is the same conflict experienced from Primary School junction, 
Figure 4.7.  
 
Vehicle movement crosses from mosque junction to the school junction can 
cause accident on the main stream vehicle either from Ayer Hitam or Batu Pahat 
direction.  
 
Figure 4.7:  Traffic Movement at Pintas Puding 
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4.4.4 Number of Drivers/Riders involved in Accidents by type of Faults 
 
 
Figure 4.8 and Table 4.6 show the accident by type of faults at KM 20 from 
year 2001 to the year of July 2004. The highest rank of fault were 31 driving too 
close, followed by 20 accidents at junction and next 9 out of control (speeding). 
While 4 contra flow and obscured vision rank fourth, U-turn/crossing road was 
ranked fifth. Pedestrian contributed 1 accident. Therefore there is a need to take more 
attention for driving too close and accident at junction faults.  
 
Table 4.6: Number of Drivers/Riders involved in Accidents by type of Fault 
 
Type Of Fault 
 
Fatal      Serious       Minor         Damage 
 
Total 
 
 
Pedestrian crossing 
 
Out of control(speeding) 
 
Contra flow 
 
Overtaking vehicle 
 
Accident at junction 
 
Driving to close 
 
Obscured vision 
 
U-turn / crossing road 
 
Sudden stopped 
 
Other 
 
Not sure 
 
 
 
 0                  0                 1                    0 
 
 1                  0                 1                    7      
 
 2                  0                 1                    1 
 
 0                  0                 1                    1 
 
 0                  2                 9                    9 
 
 0                  1                 4                   26 
 
 0                  0                  2                   2 
 
 1                  1                  1                   0 
 
 0                  1                  0                   0 
 
 1                  0                  0                   0 
 
 0                  0                  5                   11 
 
           1 
 
9 
 
4 
 
2 
 
20 
 
31 
 
4 
 
3 
 
1 
 
1 
 
16 
 
Total 
 
 
5                   5                  25                   57 
 
92 
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Figure 4.8: Number of Drivers/Riders involved in Accident by types of 
Fault  
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4.4.5 Type of Vehicle involved in Accident 
 
 
Based on the Figure 4.9 and Table 4.7, it shows the type of vehicle involved  
in accidents at KM 20 from year 2001 to July 2004. The motorcars and motorcyclist 
formed a huge proportion of the total number of accidents. Motorcar has contributed 
the highest number of accident which is 107 or 63 % of the total vehicles involved in 
the accident followed by 33 motorcyclists or 20% and third highest were lorries 
which 10 accidents or  6% of vehicle involved. 
 
Table 4.7: Number of Vehicles involved by type of Accidents at KM 20 
 
Type Of Vehicle 
 
 
Fatal           Serious         Minor        Damage 
 
Total 
 
Motorcar 
 
Motorcycle 
 
Lorry 
 
Pedestrian 
 
Van/Small  Lorry 
 
Bicycle 
 
Bus 
 
Other 
 
 
 
 4                      6                  20                    77 
 
 4                      5                  18                    6      
 
 2                      0                    1                    7 
 
 3                      0                    1                    0 
 
 0                      0                     0                   9 
 
 0                      0                     3                   0 
 
 0                      0                     0                   2 
 
 0                      0                     0                   1 
 
       107 
 
        33 
 
        10 
 
         4 
 
         9 
 
         3 
 
         2 
 
         1 
 
Total 
 
 
13                    11                    43                102 
 
      169 
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BUS 
1% VAN/SMALL LORRYOTHER
1%
5%BICYCLE
2%
PEDESTRIAN
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LORRY
6%
MOTORCYCLE
20%
MOTORCAR
63%
Figure 4.9: Number of Vehicles involved by type of Accidents at KM 20 
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4.4.6 Traffic Studies 
 
 
The purpose to carry out traffic studies is to identify the peak hour volume 
and to identify the volume of vehicle classification at the study area. The traffic study 
was conducted at KM20 (Pintas Puding) on 7th of February 2005 between 7:30 and 
17:00. The weather condition was fine and there was no reported traffic incident or 
major construction in the area. The traffic studies consider every movement of the 
vehicle. Pintas Puding have 12 movements of the vehicle for both mainstream (Ayer 
Hitam and Batu Pahat direction) Figure 4.10 and Figure 4.11. 
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Figure 4.10: Vehicle Movement from Batu P
Direction at Pintas Puding. 
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Figure 4.11: Vehicle Movement from Ayer H
Direction at Pintas Puding. 
 
 
Table 4.8, Table 4.9 and Table 4.10 show the peak hours surve
period. 
 
Table 4.8: Morning Peak Hour 
  Batu Pahat – Ayer Hitam Ayer Hitam - Ba
7.30a.m - 8.30a.m Vehicle Movement Vehicle Movem
  1 2 3 4 5 6 Total 1 2 
Car Users 454 6 10 2 15 13 500 832 21 
Motor cyclists 167 10 28 3 7 12 227 458 27 
Van & S/Lorry 98 3 2 0 5 4 112 76 5 
Lorry 11 0 0 0 0 0 11 9 0 
Bus 15 0 0 0 0 0 15 9 0 
Total 745 19 40 5 27 29 865 1384 53 
 
 
 
 P
e
d
e
s
t
i
a
nah 
ah 
itam – Batu Pahat 
yed during survey 
tu Pahat   
ent Total
3 4 5 6 Total   
12 2 8 58 933 1433 
15 4 3 103 610 837 
9 1 4 5 100 212 
0 0 0 0 9 20 
0 0 0 0 9 24 
36 7 15 166 1661 2526 
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Table 4.9: Midday Peak Hour 
 
  Batu Pahat - Ayer Hitam Ayer Hitam - Batu Pahat   
12.30pm- 
1.30pm Vehicle Movement Vehicle Movement Total 
  1 2 3 4 5 6 Total 1 2 3 4 5 6 Total   
Car Users 838 21 6 4 33 9 911 743 55 26 1 21 18 864 1775 
Motorcyclists 162 48 10 7 6 13 246 307 83 36 1 13 22 462 708 
Van & S/Lorry 78 4 4 1 8 3 98 176 8 9 1 4 4 202 300 
Lorry 26 0 0 0 0 0 26 19 1 0 0 0 0 20 46 
Bus 16 0 0 0 0 0 16 12 0 0 0 0 0 12 28 
Total 1120 73 20 12 47 25 1297 1257 147 71 3 38 44 1560 2857 
 
 
Table 4.10: Afternoon Peak Hour 
 
  Batu Pahat - Ayer Hitam Ayer Hitam - Batu Pahat   
6.00 pm– 
7.00pm Vehicle Movement Vehicle Movement Total 
  1 2 3 4 5 6 Total 1 2 3 4 5 6 Total   
Car Users 1006 12 6 2 22 16 1064 753 53 24 2 9 27 868 1932 
Motorcyclists 442 24 13 11 63 27 580 398 99 54 4 9 93 657 1237 
Van & S/Lorry 90 3 9 0 4 3 109 83 4 4 1 3 1 96 205 
Lorry 14 0 0 0 0 0 14 17 0 0 0 0 0 17 31 
Bus 12 0 0 0 0 0 12 13 0 0 0 0 0 13 25 
Total 1564 39 28 13 89 46 1779 1264 156 82 7 21 121 1651 3430 
 
 
 
Only three pedestrians were recorded during the six hours survey record. The 
proportion of heavy vehicles during the survey period was 2.5%. During the morning 
peak, it was 1.8%, during the midday peak it was 2.6% and during the afternoon peak 
it had declined to 1.6%. 
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Figure 4.12 shows the traffic temporal fluctuations in traffic volumes along 
Federal Route 50 throughout the typical weekday. The highest traffic volumes 
recorded were 912 vehicles at 6.00p.m to 6.15p.m.The second highest at  870 vehicle  
recorded at 1.15p.m to 1.30p.m. In the morning the highest traffic volume was 697 
vehicle recorded at 7.45a.m to 8.00a.m. 
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Figure 4.12: The Temporal Fluctuations in Traffic Volumes throughout 
a typical Weekday 
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Traffic volume and composition on the observed is shown in Table 4.11 and 
Figure 4.12. Motorcar is the highest percentage at  57% among the other type of 
vehicle followed by motorcycle at 33% while van and small lorry recorded at 8%. 
 
Table 4.11: Category Traffic Volume at  Pintas Puding for 6 Hours Survey 
Period 
 
No. 
 
Type Of Vehicle 
 
Total 
1 Motorcar 9756 
2 Motorcycle 5780 
3 Van / Small Lorry 1424 
4 Lorry 231 
5 Bus 167 
 
 
 
Motocar
57%
Motocycle
33%
Van / Small 
Lorry
8%
Bus
1%
Lorry
1%
 
Figure 4.13: Category of Traffic Volume at Pintas Puding KM20 
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4.6.7 Skid Resistance Test 
Skidding is a contributory factor in many accidents, particularly on wet roads 
on the way approaching to intersections. It can be minimized by the preservation of a 
good skid resistant road surface, particularly on approaches leading to intersections 
and pedestrian crossings. From the observation it is found out that all the study sites 
have many tyres skid mark. The skid resistance test was carried out at 5 location 
blackspot site, there were: 
 
• KM 19 ( Traffic light KUiTTHO) Appendix A 
• KM 19 ( Fujitsu factory intersection) Appendix A 
• KM 20 ( Pintas Puding Intersection) Appendix A 
• KM 21 ( Taman Maju Intersection) Appendix A 
• KM 21 ( Taman Sri Raja Intersection) Appendix A 
 
The skid resistance test was conducted on 5th of February 2005 between 6.30  
am to 8.30 am. The weather condition was fine and there was one reported traffic 
incident  at km 19 (Parit Rasipan intersection) between satria and kenari vehicles. 
The test are carried out manually using pendulum skid resistance tester (BSI,1990). 
The result of the skid resistance value is shown at Table 4.12 and suggested 
minimum values of ‘Skid Resistance’(for PST) at Table 4.13. 
 
Table 4.12: Skid Resistance Value  
Reading Section 
(KM) 
Location Temperature
( oC) 1 2 3 
Average 
 
19 
19 
20 
21 
22 
 
 
KUiTTHO 
Fujitsu 
Pintas Puding 
Taman Maju 
Taman Sri Raja 
 
25 
26 
25 
25 
25 
 
59 
65 
58 
64 
60 
 
58 
65 
61 
64 
62 
 
59 
63 
59 
64 
60 
 
59 
64 
59 
64 
61 
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As the stiffness of the rubber slider will vary with temperature is not 
20oC.Temperature corrected skid resistance value (SRV) were: 
• 25 oC  =  +1.1 
• 26 oC  =  +1.2 
 
1. KM 19 (KUiTTHO) = ( 59 +1.1 ) + ( 58+1.1 ) + ( 59+1.1 ) .        = 59.7 ≈ 60 
    3 
2.KM19(Fujitsu) = ( 65 +1.2 ) + ( 65+1.2 ) + ( 65+1.2 ) .           = 66.2 ≈ 66 
    3 
3.KM 20(Pintas Puding) = ( 58 +1.1 ) + ( 61+1..1 ) + ( 59+1.1 ) . = 60.4 ≈ 60 
 
4. KM 21(Tmn Maju) = ( 64 +1.1 ) + ( 64+1.1 ) + ( 64+1.1 ) .          = 65.1 ≈ 65 
    3 
5. KM 21 (Tmn Sri Raja)= ( 60 +1.1 ) + ( 62+1.1 ) + ( 60+1.1 ) . = 61.8 ≈ 62 
    3 
 
Table 4.13 Suggested Minimum Values of ‘Skid Resistance’ 
 
Category 
 
Type of Site 
 
Minimum Skid Resistance
(Surface Wet) 
 
A 
 
 
 
Difficult Sites such as: 
• Roundabout 
• Bend with radius less than 150mm 
on unrestricted roads. 
• Approaches to traffic light on 
unrestricted roads  
 
 
65 
 
B 
 
Motorway, truck and class 1 roads and 
heavily trafficked roads in urban area 
(carrying more than 2000 vehicle per day) 
 
55 
 
C 
 
All other sites 
 
 
45 
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4.6.7.1 Discussion Skid Resistance Test 
 
 
With devices to measure skidding resistance, researchers can monitored  
Changes skid value during the life of road pavement. It was found that skid 
resistance falls rapidly after a road is opened to traffic but the rate of deterioration 
slows down. The results of skid resistance value (SRV) at KM 19 (KUiTTHO traffic 
light) was 60 less than 65 as suggested minimum value of skid resistance and it is 
included in the category A. KM 19 (Fujitsu), KM 20 (Pintas Puding), KM 21 (Taman 
Maju) and (Taman Sri Raja) are the category B (carrying more than 2000 vehicles 
per day) and the SRV exceed minimum value of the skid resistance . The result 
obtained after temperature  correction were: 
 
• KM 19 (KUiTTHO Traffic light)  = 60 < 65 Category A  
• KM 19 (Fujitsu)    = 66 > 55 Category B 
• KM 20 (Pintas Puding)   = 60 > 55 Category B 
• KM 21 (Taman Maju)   = 65 > 55 Category B 
• KM 21 (Taman Sri Raja)   = 62 > 55 Category B 
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4.5 The Accident Prediction Model 
 
 
From the data shown in Appendix G , a regression  analysis is run using 
Microsoft Excel and the  result of analysis are obtained as shown in Appendix H. 
Based on the results of the analysis, the accident prediction model for Federal Route 
50 takes the following equation: 
 
In(APW) = 0.088435( AP ) + 0.000207(HTV) + 0.038456 ( 85th PS) 
where 
APW       =  accident point weightage 
AP           =  number of access points per kilometer 
HTV        = hourly traffic volume 
85th PS    = 85th  percentile speed 
 
 The model has an R-square of 0.503, which means that 50% of the variation 
in the number of accidents has been explained the regression line. The T- test also 
indicates that the model is significant and can be used for the prediction of  the 
number of accidents (refer to Appendix I). The coefficients of each explanatory 
variable have been found to be significant and hence, they can be used in the 
regression equation (refer to Appendix I) 
 
 
 
 
4.6 The Contributory Factors and Their Effects on Federal Route 50  
 
 
 From the model development in this study, it is noted that the factors which 
contribute to accidents at Federal Route 50 are: 
 
• Traffic volume 
• Vehicle speed 
• Number of access points 
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The effect of each contributory factor on the number of road accidents are as  
follows: 
 
• An increase in traffic volume raises the number of accidents 
• Speed reduction contributes to accident reduction 
• A greater number of access points per length increases accidents 
 
These findings are quite similar to findings made by previous authors, in the way  
each contributory factor effects the number of road accidents. Table 4.14 give a 
summary of some studies in the past which support the findings in this study. 
 
Table 4.14: Past Studies Which Support The Findings of This Study 
Finding of This Study Past Studies Which Support  This Finding 
 
An increase in traffic volume 
raises the number of accident 
 
- Gwynn (8) 
- Berhanu (9) 
- Al-Masaeid, Hashem R, Suleiman & Ghassan (10) 
 
Speed reduction contributes to 
accident reduction 
 
- Transportation Research Laboratory Report  
   421(11) 
- Kloeden, McLean, Moore & Ponte  (12) 
- Cheol Oh, Jun-Seok Oh, Stephen G.Ritchie &  
   Myungsoon Chang (13) 
A greater number of access 
points per length increases 
accident 
 
- Berhanu (9) 
- Hadayeghi, Shalaby & Persaud (14) 
- Hadi et al. (15) 
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 Also from this study, it can be conclude that accident reduction can be 
achieved by the following : 
 
• Speed reduction ( 10 kph cut accident by 31.9%)  
• Reduction in the number of access points (one access per km can reduce the 
cut accidents by 8.42%) 
• Traffic volume reduction (200 vph reduction cuts accident by 4.01%) 
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CHAPTER V 
 
 
 
 
CONCLUSION AND RECOMMENDATION 
 
 
 
 
5.1 Introduction 
 
 
The Upgrading of this road to 4-lane road (4-lane undivided) increased the  
number of accident and casualties. Data over the last 4 years (2000-2004) have 
shown that a total of 3,937 accident which resulted in 116 fatalities, 161 injuries, 883 
slight injuries and 2,757  damage only. The government should look into this issue 
seriously to overcome this problem. 
   
This study has established the accident point weightage as the rank of the 
blackspot section by kilometer along the FT 50 stretch (1KM-38KM). Based on the 
accident point weightage, a further study is deemed necessary to determine the action 
to improve safety at the blackspot area. 
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5.2     Development of Accident Countermeasures  
 
 
 Based on the accident data which were analysed  and observation of the 
traffic behaviour at the site, the following are deemed to be the main/dominant 
factors contributing to accidents at Pintas Puding study area : 
 
 The high volume of traffic does not allow side traffic to enter the main stream 
safely resulting in twenty (20) accidents at junction. 
 Inadequate protection for right turning vehicles. The intersections do not have 
a properly designed separate right turn protection lane, resulting in thirty one 
(31) accidents of driving too close at the junction. 
 
Motorcars and motorcyclists formed a big proportion of the total number of  
accidents. Accidents involving motorcar is 63% and it is the highest, and followed by 
motorcyclist at 20% shown in Figure 4.9. It is recommended that by constructing a 
separate exclusive motorcycle lane it can reduce the rate of accident. 
 
 
 
 
5.3 Countermeasures Options at Pintas Puding 
 
 
 The countermeasures identified for this intersection at Pintas Puding have 
been developed to address the specific accident based on the collision  diagram and 
other accident data. The countermeasures option were; 
 
 Accident relating to Ayer Hitam direction, vehicles had a four nose to tail 
collision at the mosque junction. This collision happened because there is no 
line marking or channelisation forcing the driver to turn left before the 
junction, while vehicle at the main stream drove in excessive speeding. When 
the front vehicle decided to turn left at the last minute turn it will cause the 
nose to tail collision. 
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 Advisable to develop the chanelisation for vehicle to turn left from the 
intersection. It will reduce the general area of conflict by causing opposing 
traffic streams to intersect. 
 To reduce the speed from the both main stream by using speed reduction 
marking and the speed limit sign or slow sign. Standard marking is 90 yellow 
transverse line applied over about 400 meters, the spacing between which 
progressively reduce toward the hazards Figure 5.1. 
 Other option to reduce the speed at the junction by putting the speed camera 
and yellow blink lighting. It can notify the vehicle from far in order to reduce 
the speed. 
 Accident relating the three double cross over at Batu Pahat direction  because 
of the vehicle trying to cross the four line road from school junction to 
mosque junction. To avoid vehicle from crossing the road, there is a need to 
develop double white line markings according to standard or applied centre 
media / tactile dividing strip or putting median barriers as shown in Figure 
5.1, so that the vehicle coming from Ayer Hitam direction need to do U- turn 
to access to the school junction at other place. Therefore it will also overcome 
the right turn collision to Ayer Hitam direction.  
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Figure 5.1 Countermeasure Diagram at Pint
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5.4 Skid Resistance 
  
 
 The result of skid resistance value (SRV) at KUiTTHO traffic light was 60. It 
is less than 65. The value of 65 is accepted as standard requirement. From the 
observation, KUiTTHO traffic light having many tyres skid marks compared to the 
other sites.  Therefore appropriate remedial measure is needed such as restoring the 
micro/macro texture with the use of high PSV aggregate for surface dressing or 
surface grooving.  
 
 
 
 
5.5 Accident Prediction Model 
 
 
Further study of the research was to develop predictive models relating traffic 
accidents with the road environment and traffic flows. Multiple regression techniques 
were used to estimate the model parameters. The regression equation that can be 
used to predict accident rates as developed from this study takes the following form:  
 
In(APW) = 0.088435( AP ) + 0.000207(HTV) + 0.038456 ( 85th  PS) 
 
Where the range of values applicable to this model are as follows: 
Independent Variable Range of Values 
Number of access points per kilometer (AP) 6-12 
Hourly traffic volume (HTV) 1453-3430 vph 
85th percentile speed (85th PS) 60.52-83.42 kph 
 
 The result of the analyses provide sufficient evidence to support the 
hypothesis that the existence of a larger major junction density, an increase in traffic 
volume and vehicle speed in Federal Route 50 are the contributors to traffic 
accidents. Reduction of vehicle speed, access point and traffic volume are likely to 
 87
have an influential effect on the road traffic accidents. The percent accident reduction 
by changing the measures of each parameters are, 10 kilometer per hour  reduction 
can reduce accident by 31.9%, one access point per kilometer reduction can reduce 
accident by 8.42% and 200 vehicle per hour reduction can reduce accident by 4.01%. 
 
 More important, the significant accident predictive models developed in this 
study are applicable in road safety improvement an could serve as a basis for further 
research work of Federal Route in Malaysia.  
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APPENDIX B 
 
FLIED SHEET COUNT FORM 
 
 
 
 
 
 
 
 
 
 DATE           : 7 FEB 2005   WEATHER: FINE   
DURATION : 6 HOURS   LOCATION: PINTAS PUDING (KM 20) 
  
 
DIRECTION: BATU PAHAT - AYER HITAM   
M-1 Car users  Motor cyclists Van &small lorry Lorry Bus  
7.30- 7.45 86      41 16 2 3
7.45-8.00 134      47 23 2 2
8.00-8.15 100      30 32 5 7
8.15-8.30 134      49 27 7 3
8.30-8.45 115      59 27 1 5
8.45-9.00 114      42 19 7 4
9.00-9.15 151      51 31 1 5
9.15-9.30 142      75 29 10 7
TOTAL 976      394 204 35 36
       
M-2 Car users  Motor cyclists Van &small lorry Lorry Bus  
7.30- 7.45 2      0 1 0 0
7.45-8.00 1      0 0 0 0
8.00-8.15 3      9 2 0 0
8.15-8.30 0      1 0 0 0
8.30-8.45 2      1 0 0 0
8.45-9.00 4      2 0 0 0
9.00-9.15 1      2 0 0 0
9.15-9.30 3      0 0 0 0
TOTAL 16      15 3 0 0
       
M-3 Car users  Motor cyclists Van &small lorry Lorry Bus  
7.30- 7.45 7      8 2 0 0
7.45-8.00 0      0 0 0 0
8.00-8.15 0      11 0 0 0
8.15-8.30 3      9 0 0 0
8.30-8.45 4      4 0 0 0
8.45-9.00 1      4 0 0 0
9.00-9.15 4      11 0 0 0
9.15-9.30 4      1 1 0 0
TOTAL 23      48 3 0 0
 
 
 
  M-4 Car users  Motor cyclists Van &small lorry Lorry Bus  
 7.30- 7.45 0     3 0 0 0 
 7.45-8.00 0     0 0 0 0 
 8.00-8.15 1     1 0 0 0 
 8.15-8.30 1     0 0 0 0 
 8.30-8.45 0     1 0 0 0 
 8.45-9.00 0     2 0 0 0 
 9.00-9.15 1     1 0 0 0 
 9.15-9.30 0     1 0 0 0 
 TOTAL 3     9 0 0 0 
        
 M-5 Car users  Motor cyclists Van &small lorry Lorry Bus  
 7.30- 7.45 8     3 0 0 0 
 7.45-8.00 0     0 0 0 0 
 8.00-8.15 3     2 3 0 0 
 8.15-8.30 4     2 2 0 0 
 8.30-8.45 2     4 1 0 0 
 8.45-9.00 3     2 0 0 0 
 9.00-9.15 2     4 3 0 0 
 9.15-9.30 2     3 0 0 0 
 TOTAL 24      20 9 0 0
        
 M-6 Car users  Motor cyclists Van &small lorry Lorry Bus  
 7.30- 7.45 5     2 0 0 0 
 7.45-8.00 0     0 0 0 0 
 8.00-8.15 6     3 4 0 0 
 8.15-8.30 2     7 0 0 0 
 8.30-8.45 2     7 2 0 0 
 8.45-9.00 3     2 4 0 0 
 9.00-9.15 7     10 0 0 0 
 9.15-9.30 1     5 3 0 0 
 TOTAL 26      36 13 0 0
 
 
  DATE           : 7 FEB 2005   
WEATHER: 
FINE  
  
 
 DURATION : 6 HOURS   LOCATION: PINTAS PUDING (KM 20) 
   DIRECTION: BATU PAHAT - AYER HITAM 
 M-1 Car users  Motor cyclists Van &small lorry Lorry Bus  
 11.30- 11.45 152      79 15 12 3
 11.45-12.00 118      79 23 12 1
 12.00-12.15 192      140 12 8 5
 12.15-12.30 167      88 44 8 3
 12.30-12.45 146      99 18 5 2
 12.45-1.00 217      94 14 9 2
 1.00-1.15 244      120 26 8 6
 1.15-1.30 231      89 20 4 6
 TOTAL 1467      788 172 66 28
        
 M-2 Car users  Motor cyclists Van &small lorry Lorry Bus  
 11.30- 11.45 2      5 3 0 0
 11.45-12.00 1      7 0 0 0
 12.00-12.15 5      12 2 0 0
 12.15-12.30 3      14 0 0 0
 12.30-12.45 3      5 1 0 0
 12.45-1.00 9      2 1 0 0
 1.00-1.15 5      35 1 0 0
 1.15-1.30 4      6 1 0 0
 TOTAL 32      86 9 0 0
 M-3 Car users  Motor cyclists Van &small lorry Lorry Bus  
 11.30- 11.45 1      0 0 0 0
 11.45-12.00 1      4 3 0 0
 12.00-12.15 0      3 4 0 0
 12.15-12.30 4      4 0 0 0
 12.30-12.45 1      1 1 0 0
 12.45-1.00 3      3 0 0 0
 1.00-1.15 2      3 3 0 0
 1.15-1.30 0      3 0 0 0
 TOTAL 12      21 11 0 0
  M-4 Car users  Motor cyclists Van &small lorry Lorry Bus  
 11.30- 11.45 1      0 0 0 0
 11.45-12.00 1      2 0 0 0
 12.00-12.15 0      0 0 0 0
 12.15-12.30 1      0 0 0 0
 12.30-12.45 3      2 0 0 0
 12.45-1.00 0      3 0 0 0
 1.00-1.15 0      1 0 0 0
 1.15-1.30 1      1 1 0 0
 TOTAL 7      9 1 0 0
        
 M-5 Car users  Motor cyclists Van &small lorry Lorry Bus  
 11.30- 11.45 2      5 0 0 0
 11.45-12.00 3      19 0 0 0
 12.00-12.15 9      38 2 0 0
 12.15-12.30 8      12 2 0 0
 12.30-12.45 2      21 4 0 0
 12.45-1.00 14      14 0 0 0
 1.00-1.15 11      15 4 0 0
 1.15-1.30 10      11 0 0 0
 TOTAL 59      135 12 0 0
        
 M-6 Car users  Motor cyclists Van &small lorry Lorry Bus  
 11.30- 11.45 7      8 3 0 0
 11.45-12.00 2      2 2 0 0
 12.00-12.15 3      3 1 0 0
 12.15-12.30 0      5 1 0 0
 12.30-12.45 1      4 0 0 0
 12.45-1.00 4      5 1 0 0
 1.00-1.15 2      1 1 0 0
 1.15-1.30 2      3 1 0 0
 TOTAL 21      31 10 0 0
 
 
 DATE           : 7 FEB 2005      
DURATION : 6 HOURS   LOCATION: PINTAS PUDING (KM 20) 
  DIRECTION: BATU PAHAT - AYER HITAM   
M-1 Car users  Motor cyclists Van &small lorry Lorry Bus  
5.00-5.15 274      141 16 8 2
5.15-5.30 218      109 26 7 7
5.30-5.45 240      155 23 4 5
5.45-6.00 274      153 17 2 7
6.00-6.15 271      110 26 5 1
6.15-6.30 254      72 30 3 3
6.30-6.45 237      87 20 3 2
6.45-7.00 244      173 14 3 6
TOTAL 2012      1000 172 35 33
       
M-2 Car users  Motor cyclists Van &small lorry Lorry Bus  
5.00-5.15 2     1 2 0 0 
5.15-5.30 2     1 2 0 0 
5.30-5.45 5      10 2 0 0
5.45-6.00 2      13 1 0 0
6.00-6.15 5     7 2 0 0 
6.15-6.30 0     0 0 0 0 
6.30-6.45 5      10 1 0 0
6.45-7.00 2     7 0 0 0 
TOTAL 23      49 10 0 0
       
M-3 Car users  Motor cyclists Van &small lorry Lorry Bas  
5.00-5.15 4     8 4 0 0 
5.15-5.30 4     2 3 0 0 
5.30-5.45 1     3 0 0 0 
5.45-6.00 2     5 0 0 0 
6.00-6.15 1     4 1 0 0 
6.15-6.30 0     5 0 0 0 
6.30-6.45 5     1 1 0 0 
6.45-7.00 0     3 0 0 0 
TOTAL 17      31 9 0 0
 
 
 
 M-4 Car users  Motor cyclists Van &small lorry Lorry Bus 
5.00-5.15 0     0 0 0 0
5.15-5.30 1     0 0 0 0
5.30-5.45 0     1 0 0 0
5.45-6.00 1     1 0 0 0
6.00-6.15 0     6 0 0 0
6.15-6.30 1     0 0 0 0
6.30-6.45 1     2 0 0 0
6.45-7.00 0     3 0 0 0
TOTAL 4     13 0 0 0
      
M-5 Car users  Motor cyclists Van &small lorry Lorry Bus 
5.00-5.15 2     10 4 0 0
5.15-5.30 9     13 0 0 0
5.30-5.45 12     18 2 0 0
5.45-6.00 11     23 0 0 0
6.00-6.15 5     23 0 0 0
6.15-6.30 7     11 0 0 0
6.30-6.45 8     12 2 0 0
6.45-7.00 7     17 2 0 0
TOTAL 61     127 10 0 0
      
M-6 Car users  Motor cyclists Van &small lorry Lorry Bus 
5.00-5.15 1     1 3 0 0
5.15-5.30 4     5 1 0 0
5.30-5.45 4     3 1 0 0
5.45-6.00 1     8 3 0 0
6.00-6.15 5     10 3 0 0
6.15-6.30 4     3 0 0 0
6.30-6.45 4     9 0 0 0
6.45-7.00 3     5 0 0 0
TOTAL 26     44 11 0 0
 
 
 
 
 
 
 DATE           : 7 FEB 2005  WEATHER: CLEAR   
DURATION : 6 HOURS  LOCATION: PINTAS PUDING (KM 20)  
DIRECTION: AYER HITAM - BATU 
PAHAT     
M-1 car cycle van &small lorry Lorry Bus 
7.30- 7.45 204    115 27 3 3
7.45-8.00 271     133 16 3 2
8.00-8.15 195     137 9 1 4
8.15-8.30 162     73 24 2 0
8.30-8.45 160     75 25 1 4
8.45-9.00 160     75 36 1 1
9.00-9.15 171     110 25 1 4
9.15-9.30 172     70 17 1 3
TOTAL 1495     788 179 13 21
      
M-2 car cycle van &small lorry Lorry Bus 
7.30- 7.45 8    10 0 0 0
7.45-8.00 5     5 1 0 0
8.00-8.15 3     5 3 0 0
8.15-8.30 5     7 1 0 0
8.30-8.45 4     0 1 0 0
8.45-9.00 0     7 4 0 0
9.00-9.15 6     14 6 0 0
9.15-9.30 2     7 2 0 0
TOTAL 33     55 18 0 0
      
M-3 car cycle van &small lorry Lorry Bus 
7.30- 7.45 2    8 0 0 0
7.45-8.00 2     1 0 0 0
8.00-8.15 7     6 3 0 0
8.15-8.30 1     0 1 0 0
8.30-8.45 4     4 0 0 0
8.45-9.00 5     5 3 0 0
9.00-9.15 7     12 2 0 0
9.15-9.30 4     7 0 0 0
TOTAL 32     43 9 0 0
 
 
  
M-4 car cycle van &small lorry Lorry Bus 
7.30- 7.45 0     1 0 0 0
7.45-8.00 1     0 1 0 0
8.00-8.15 1     1 0 0 0
8.15-8.30 0     2 0 0 0
8.30-8.45 0     0 0 0 0
8.45-9.00 0     1 0 0 0
9.00-9.15 1     0 0 0 0
9.15-9.30 1     1 0 0 0
TOTAL 4     6 1 0 0
      
M-5 car cycle van &small lorry Lorry Bas 
7.30- 7.45 1     1 0 0 0
7.45-8.00 1     0 1 0 0
8.00-8.15 1     2 2 0 0
8.15-8.30 5     0 1 0 0
8.30-8.45 1     1 2 0 0
8.45-9.00 1     1 0 0 0
9.00-9.15 2     2 4 0 0
9.15-9.30 1     1 1 0 0
TOTAL 13     8 11 0 0
      
M-6 car cycle van &small lorry Lorry Bus 
7.30- 7.45 19     23 0 0 0
7.45-8.00 17     26 2 0 0
8.00-8.15 10     34 2 0 0
8.15-8.30 12     20 1 0 0
8.30-8.45 8     7 2 0 0
8.45-9.00 7     11 2 0 0
9.00-9.15 10     23 2 0 0
9.15-9.30 9     9 0 0 0
TOTAL 92     153 11 0 0
 
 
 
 
  
DATE           : 7 FEB 2005  WEATHER: CLEAR   
DURATION : 6 HOURS  LOCATION: PINTAS PUDING (KM 20)  
DIRECTION: AYER HITAM - BATU 
PAHAT     
M-1 car cycle van &small lorry Lorry Bus 
11.30- 11.45 164    75 29 6 2
11.45-12.00 182     74 33 5 4
12.00-12.15 185     77 33 5 2
12.15-12.30 172     71 34 7 5
12.30-12.45 181     99 45 3 6
12.45-1.00 182     61 50 6 2
1.00-1.15 172     71 36 4 3
1.15-1.30 208     76 45 6 1
TOTAL 1446     604 305 42 25
      
M-2 car cycle van &small lorry Lorry Bus 
11.30- 11.45 6    9 2 0 0
11.45-12.00 5     13 4 0 0
12.00-12.15 8     8 2 0 0
12.15-12.30 7     18 3 0 0
12.30-12.45 16     30 3 0 0
12.45-1.00 13     18 3 0 0
1.00-1.15 17     17 0 1 0
1.15-1.30 9     18 2 0 0
            
TOTAL 81     131 19 1 0
M-3 car cycle van &small lorry Lorry Bus 
11.30- 11.45 6    10 0 1 0
11.45-12.00 2     7 1 0 0
12.00-12.15 2     9 3 0 0
12.15-12.30 7     11 0 0 0
12.30-12.45 4     7 1 0 0
12.45-1.00 3     11 2 0 0
1.00-1.15 16     12 5 0 0
1.15-1.30 3     6 1 0 0
            
 
  
M-4 car cycle van &small lorry Lorry Bas 
11.30- 11.45 0     0 0 0 0
11.45-12.00 1     3 1 0 0
12.00-12.15 0     0 0 0 0
12.15-12.30 0     0 0 0 0
12.30-12.45 0     0 0 0 0
12.45-1.00 0     1 0 0 0
1.00-1.15 1     0 0 0 0
1.15-1.30 0     0 0 0 0
TOTAL 2     4 1 0 0
      
M-5 car cycle van &small lorry Lorry Bus 
11.30- 11.45 3     5 3 0 0
11.45-12.00 1     2 1 0 0
12.00-12.15 1     6 3 0 0
12.15-12.30 2     6 3 0 0
12.30-12.45 1     5 0 0 0
12.45-1.00 8     5 2 0 0
1.00-1.15 8     3 2 0 0
1.15-1.30 4     0 0 0 0
TOTAL 28     32 14 0 0
      
M-6 car cycle van &small lorry Lorry Bas 
11.30- 11.45 6     4 0 0 0
11.45-12.00 6     12 2 0 0
12.00-12.15 1     7 3 0 0
12.15-12.30 6     8 1 0 0
12.30-12.45 3     6 0 0 0
12.45-1.00 4     6 1 0 0
1.00-1.15 8     3 3 0 0
1.15-1.30 3     7 0 0 0
TOTAL 37     53 10 0 0
 
 
 
 
  
 
DATE           : 7 FEB 2005  WEATHER: CLEAR   
DURATION : 6 HOURS  LOCATION: PINTAS PUDING (KM 20)  
DIRECTION: AYER HITAM - BATU 
PAHAT     
M-1 car cycle van &small lorry Lorry Bus 
5.00-5.15 167    59 21 4 4
5.15-5.30 192     71 23 7 1
5.30-5.45 166     79 30 9 3
5.45-6.00 162     71 14 2 3
6.00-6.15 199     108 21 9 3
6.15-6.30 171     98 20 3 5
6.30-6.45 201     113 24 2 4
6.45-7.00 182     79 18 3 1
TOTAL 1440     678 171 39 24
      
M-2 car cycle van &small lorry Lorry Bus 
5.00-5.15 9    10 2 0 0
5.15-5.30 10     14 2 0 0
5.30-5.45 13     11 0 0 0
5.45-6.00 16     12 0 0 0
6.00-6.15 19     23 2 0 0
6.15-6.30 13     30 1 0 0
6.30-6.45 11     28 1 0 0
6.45-7.00 10     18 0 0 0
TOTAL 101     146 8 0 0
      
M-3 car cycle van &small lorry Lorry Bus 
5.00-5.15 15    11 2 0 0
5.15-5.30 8     2 1 0 0
5.30-5.45 13     12 0 0 0
5.45-6.00 5     6 1 0 0
6.00-6.15 2     17 0 0 0
6.15-6.30 14     22 3 0 0
6.30-6.45 5     8 0 0 0
6.45-7.00 3     7 1 0 0
TOTAL 65     85 8 0 0
  
 
 
M-4 car cycle van &small lorry Lorry Bus 
5.00-5.15 0     0 0 0 0
5.15-5.30 0     0 1 0 0
5.30-5.45 0     1 0 0 0
5.45-6.00 0     0 0 0 0
6.00-6.15 0     2 0 0 0
6.15-6.30 0     0 0 0 0
6.30-6.45 2     1 0 0 0
6.45-7.00 0     1 0 0 0
TOTAL 2     5 1 0 0
      
M-5 car cycle van &small lorry Lorry Bus 
5.00-5.15 6     3 1 0 0
5.15-5.30 4     1 1 0 0
5.30-5.45 4     6 0 0 0
5.45-6.00 2     4 0 0 0
6.00-6.15 2     3 0 0 0
6.15-6.30 4     0 1 0 0
6.30-6.45 1     0 1 0 0
6.45-7.00 2     6 1 0 0
TOTAL 25     23 5 0 0
      
M-6 car cycle van &small lorry Lorry Bus 
5.00-5.15 7     6 1 0 0
5.15-5.30 8     7 1 0 0
5.30-5.45 10     11 0 0 0
5.45-6.00 6     13 0 0 0
6.00-6.15 6     10 1 0 0
6.15-6.30 7     34 0 0 0
6.30-6.45 7     36 0 0 0
6.45-7.00 7     12 0 0 0
TOTAL 58     129 3 0 0
 
 
 
 DATE           : 24 JUN 2005          
     
WEATHER: FINE 
DURATION : 2 HOURS     LOCATION: KUiTTHO (KM 19) 
 AYER HITAM-BATU PAHAT BATU PAHAT - AYER HITAM 
AM 
Car 
users 
 
M/Cyclists Van&S/Lorry        Lorry Bas Total
Car 
users 
 
M/Cyclists Van&S/Lorry Lorry Bas Total Total 
8.00-8.15 144            62 27 9 1 243 107 21 16 24 2 170
8.15-8.30 144            50 28 11 4 237 108 36 20 22 3 189
8.30-8.45 120           41 26 14 3 204 114 41 27 27 2 211 
8.45-9.00 135            44 40 20 4 243 112 46 24 45 2 229
1726 
9.00-9.15 102            21 25 23 1 172 109 33 33 44 3 222
9.15-9.30 96            51 37 10 6 200 106 32 17 49 1 205
9.30-9.45 120           29 36 16 2 203 96 36 31 46 2 211 
9.45-10.00 128            44 40 11 0 223 91 35 15 45 1 187
1623 
 
DATE           : 24 JUN 2005          
         
WEATHER: FINE 
DURATION : 2 
HOURS LOCATION: KUiTTHO (KM19) 
 AYER HITAM-BATU PAHAT BATU PAHAT - AYER HITAM 
 
Car 
users 
 
M/Cyclists          Van&S/Lorry Lorry Bas Total
Car 
users 
 
M/Cyclists Van&S/Lorry Lorry Bas Total Total 
11.00-11.15 113            38 37 28 2 218 69 14 9 9 0 101
11.15-11.30 106            44 45 15 6 216 53 14 11 11 0 89
11.30-11.45 101           40 40 12 1 194 122 34 15 33 2 206 
11.45-12.00 106            33 47 19 3 208 129 28 23 39 2 221
1453 
12.00-12.15 122            39 41 22 1 225 138 47 27 30 1 243
12.15-12.30 100            38 36 17 2 193 149 48 19 42 4 262
12.30-12.45 91           29 37 21 3 181 137 59 20 43 1 260 
12.45-1.00 85            24 19 17 1 146 138 56 28 21 3 246
1756 
 
 
 
 DATE           : 24 JUN 2005         
     
WEATHER: FINE  
DURATION : 2 HOURS     LOCATION: KUiTTHO (KM 19) 
 AYER HITAM-BATU PAHAT BATU PAHAT - AYER HITAM 
PM           Car users 
 
M/Cyclists Van&S/Lorry Lorry Bas Total
Car 
users 
 
M/Cyclists Van&S/Lorry Lorry Bas Total Total 
5.00-5.15 180            54 45 25 3 307 144 72 18 27 3 264
5.15-5.30 150            55 40 20 2 267 257 65 27 18 6 373
5.30-5.45 137           64 35 29 5 270 175 63 31 15 3 287 
5.45-6.00 174            61 44 18 3 300 130 61 21 13 2 227
2295 
6.00-6.15 156            41 31 27 0 255 164 86 18 11 3 282
6.15-6.30 164            56 28 22 1 271 181 67 19 18 6 291
6.30-6.45 186           65 30 29 2 312 194 64 25 23 2 308 
6.45-7.00 187            67 27 25 2 308 189 69 21 19 3 301
2328 
 
DATE           : 24 JUN 2005          
  
WEATHER: FINE 
DURATION : 2 HOURS     LOCATION: WARONG KAK NORMAH  (KM 21)  
 AYER HITAM-BATU PAHAT BATU PAHAT - AYER HITAM 
AM 
Car 
users 
 
M/Cyclists          Van&S/Lorry Lorry Bas Total
Car 
users 
 
M/Cyclists Van&S/Lorry Lorry Bas Total Total 
8.00-8.15 235            75 36 11 2 359 157 68 34 15 7 281
8.15-8.30 167            67 28 8 3 273 159 57 32 16 1 265
8.30-8.45 146            79 33 5 4 267 138 59 40 17 1 255
8.45-9.00 132            54 26 9 4 225 131 64 45 21 1 262
2187 
9.00-9.15 121            50 27 23 5 226 142 50 47 21 2 262
9.15-9.30 154            47 16 14 3 234 119 49 54 18 2 242
9.30-9.45 126            44 36 12 0 218 127 54 32 15 4 232
9.45-10.00 148            54 42 15 5 264 126 44 55 15 0 240
1918 
 
 
 
 DATE           : 24 JUN 2005          
      
WEATHER: FINE 
DURATION : 2 
HOURS LOCATION: WARONG KAK NORMAH  (KM 21)  
 AYER HITAM-BATU PAHAT BATU PAHAT - AYER HITAM 
 
Car 
users 
 
M/Cyclists          Van&S/Lorry Lorry Bas Total
Car 
users 
 
M/Cyclists Van&S/Lorry Lorry Bas Total Total 
11.00-11.15 99            21 25 23 1 169 98 29 33 44 3 207
11.15-11.30 96            31 37 10 6 180 91 30 17 49 1 188
11.30-11.45 101           29 36 16 2 184 89 31 31 46 2 199 
11.45-12.00 108            34 40 11 0 193 85 35 15 45 1 181
1501 
12.00-12.15 156            54 34 17 1 262 184 56 30 18 4 292
12.15-12.30 126            86 36 22 1 271 152 63 35 15 2 267
12.30-12.45 116            48 28 27 5 224 241 120 32 9 2 404
12.45-1.00 115            50 25 21 2 213 221 115 30 5 4 375
2308 
 
DATE           : 24 JUN 2005          
  
WEATHER: FINE 
DURATION : 2 HOURS     LOCATION: WARONG KAK NORMAH  (KM 21)  
 AYER HITAM-BATU PAHAT BATU PAHAT - AYER HITAM 
PM           Car users 
 
M/Cyclists Van&S/Lorry Lorry Bas Total
Car 
users 
 
M/Cyclists Van&S/Lorry Lorry Bas Total Total 
5.00-5.15 167            116 32 32 2 349 212 106 28 5 2 353
5.15-5.30 154            146 26 31 2 359 171 104 18 13 4 310
5.30-5.45 147           145 28 25 2 347 157 102 15 9 3 286 
5.45-6.00 153            157 23 19 1 353 132 99 11 10 2 254
2611 
6.00-6.15 189            51 28 25 0 293 228 71 30 17 5 351
6.15-6.30 187            61 32 23 3 306 270 101 49 10 4 434
6.30-6.45 130           65 21 20 6 242 280 211 25 12 5 533 
6.45-7.00 221            72 22 30 4 349 245 139 20 30 2 436
2944 
 
 
 
 DATE           : 24 JUN 2005          
   
WEATHER: FINE 
DURATION : 2 HOURS     LOCATION: TAMAN INTAN (KM 22)  
 AYER HITAM-BATU PAHAT BATU PAHAT - AYER HITAM 
AM 
Car 
users 
 
M/Cyclists          Van&S/Lorry Lorry Bas Total
Car 
users 
 
M/Cyclists Van&S/Lorry Lorry Bas Total Total 
8.00-8.15 118            66 14 20 3 221 65 33 25 12 4 139
8.15-8.30 138            58 26 17 2 241 127 48 39 5 1 220
8.30-8.45 126           49 16 29 3 223 102 42 26 12 9 191 
8.45-9.00 118            50 18 29 3 218 126 41 17 14 4 202
1655 
9.00-9.15 79            47 18 23 1 168 137 65 42 16 4 264
9.15-9.30 126            48 17 39 1 231 177 58 57 14 3 309
9.30-9.45 119           45 25 15 2 206 109 40 37 21 5 212 
9.45-10.00 100            55 11 34 2 202 214 55 61 7 2 339
1931 
 
DATE           : 24 JUN 2005          
   
WEATHER: FINE 
DURATION : 2 HOURS     LOCATION: TAMAN INTAN (KM 22)  
 AYER HITAM-BATU PAHAT BATU PAHAT - AYER HITAM 
 
Car 
users 
 
M/Cyclists          Van&S/Lorry Lorry Bas Total
Car 
users 
 
M/Cyclists Van&S/Lorry Lorry Bas Total Total 
11.00-11.15 110            31 23 39 1 204 184 50 37 19 2 292
11.15-11.30 140            49 23 31 5 248 144 51 35 16 3 249
11.30-11.45 125           43 17 34 4 223 171 58 42 16 1 288 
11.45-12.00 127            69 31 37 1 265 201 125 48 16 3 393
2162 
12.00-12.15 164            60 29 40 3 296 219 87 39 11 1 357
12.15-12.30 126            54 16 41 2 239 246 81 45 22 1 395
12.30-12.45 86           36 13 21 1 157 132 61 35 5 3 236 
12.45-1.00 145            45 23 36 5 254 306 95 37 13 3 454
2388 
 
 
 
 DATE           : 24 JUN 2005          
   
WEATHER: FINE 
DURATION : 2 HOURS     LOCATION: TAMAN INTAN (KM 22)  
 AYER HITAM-BATU PAHAT BATU PAHAT - AYER HITAM 
PM           Car users 
 
M/Cyclists Van&S/Lorry Lorry Bas Total
Car 
users 
 
M/Cyclists Van&S/Lorry Lorry Bas Total Total 
5.00-5.15 194            69 39 28 1 331 207 91 41 4 2 345
5.15-5.30 175            65 45 27 2 314 233 95 43 5 2 378
5.30-5.45 161           61 54 21 1 298 243 104 42 3 2 394 
5.45-6.00 164            74 51 19 3 311 255 112 41 5 3 416
2787 
6.00-6.15 138            63 39 25 4 269 267 117 49 7 4 444
6.15-6.30 195            72 52 23 7 349 289 127 27 10 7 460
6.30-6.45 188           104 39 24 4 359 224 111 24 5 3 367 
6.45-7.00 176            78 39 15 3 311 227 139 14 3 3 386
2945 
 
DATE           : 5 JULAI 2005          
   
WEATHER: FINE 
DURATION : 2 HOURS     LOCATION: TAMAN MANIS (KM 23)  
 AYER HITAM-BATU PAHAT BATU PAHAT - AYER HITAM 
AM 
Car 
users 
 
M/Cyclists          Van&S/Lorry Lorry Bas Total
Car 
users 
 
M/Cyclists Van&S/Lorry Lorry Bas Total Total 
8.00-8.15 108            73 24 9 1 215 102 43 44 8 8 205
8.15-8.30 110            55 27 1 2 195 94 51 33 8 2 188
8.30-8.45 131           52 27 10 6 226 111 36 26 18 3 194 
8.45-9.00 92            40 27 11 0 170 90 43 26 13 3 175
1568 
9.00-9.15 96            46 31 12 2 187 97 43 39 19 0 198
9.15-9.30 105            38 39 11 2 195 95 37 33 18 1 184
9.30-9.45 96           32 48 24 2 202 97 35 48 24 2 206 
9.45-10.00 99            35 30 16 4 184 103 48 38 28 2 219
1575 
 
 
 
       
   
DATE           : 5 JULAI 2005    WEATHER: FINE 
DURATION : 2 HOURS     LOCATION: TAMAN MANIS (KM 23)  
 AYER HITAM-BATU PAHAT BATU PAHAT - AYER HITAM 
 
Car 
users 
 
M/Cyclists          Van&S/Lorry Lorry Bas Total
Car 
users 
 
M/Cyclists Van&S/Lorry Lorry Bas Total Total 
11.00-11.15 95            38 28 16 3 180 113 35 49 7 2 206
11.15-11.30 91            39 44 10 3 187 110 47 30 16 1 204
11.30-11.45 107           46 30 9 1 193 101 46 45 15 2 209 
11.45-12.00 103            29 32 13 7 184 102 37 37 9 2 187
1550 
12.00-12.15 103            39 46 16 3 207 99 40 37 8 1 185
12.15-12.30 102            45 33 12 3 195 100 42 41 12 1 196
12.30-12.45 88           39 31 13 0 171 103 37 32 9 7 188 
12.45-1.00 67            27 26 9 1 130 118 42 37 12 1 210
1482 
 
DATE           : 5 JULAI 2005          
   
WEATHER: FINE 
DURATION : 2 HOURS     LOCATION: TAMAN MANIS (KM 23)  
 AYER HITAM-BATU PAHAT BATU PAHAT - AYER HITAM 
PM           Car users 
 
M/Cyclists Van&S/Lorry Lorry Bas Total
Car 
users 
 
M/Cyclists Van&S/Lorry Lorry Bas Total Total 
5.00-5.15 116            67 57 11 2 253 150 81 28 4 2 265
5.15-5.30 111            70 30 7 1 219 180 69 31 9 1 290
5.30-5.45 149           89 39 19 4 300 167 82 33 12 1 295 
5.45-6.00 124            59 30 14 5 232 184 97 32 15 5 333
2187 
6.00-6.15 124           368 80 41 19 5 269 208 108 38 6 8
6.15-6.30 145            84 39 11 4 283 206 99 18 6 4 333
6.30-6.45 124           100 25 13 1 263 167 96 26 5 4 298 
6.45-7.00 128            52 28 15 4 227 170 104 22 6 2 304
2345 
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LOCATION 
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ACCIDENT PICTURE AT FT 50 
 
 
 
Accident at Parit Rasipan, KM 20 ( 5/2/2005) 
              
 Accident at Taman Perdana Ayer Hitam, KM 33 (5/5/2004) 
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Accident at Taman Sri Raja, KM 22 (30/4/2004) 
 
             
 
Accident at Parit Bingan Laut, KM24  (15/4/2004) 
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Accident at Parit Bingan Laut, KM 24 (10/4/2004) 
 
 
 
Accident at Taman Manis KM 23 (14/7/2005) 
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SKID RESISTANCE TEST LOCATION 
 
  
KM 19 (Traffic Light KUiTTHO) 
 
 
KM 19 (Fujitsu Factory) 
 123
 
             
 KM 20 (Pintas Puding) 
 
KM 21 (Taman Maju) 
 124
       
KM 21 (Taman Sri Raja) 
       
SPEED RADAR 
 
 125
 
 
 
 
 
 
 
APPENDIX D 
 
ACCIDENT DATA COLLECTION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
TAJUK  : KEMALANGAN MENGIKUT NO. SEKSYEN LALUAN 
 126
 
SYARAT : E3=FO50 
 
TEMPOH :  01/01/2004 HINGGA 31/03/2004 (MENGIKUT TARIKH PENGADUAN)  
               
                                     KMLG KMLG KMLG KMLG TIDAK JML    BUKAN  
  
 
NOMBOR SEKSYEN (E4) MAUT PARAH RINGAN ROSAK SHJ. PASTI KMLG KMLG 
 
1.0 0 0 3 13 0 16 0 
2.0 1 0 1 21 0 23 0 
3.0 0 0 3 18 0 21 0 
4.0 0 0 1 10 0 11 0 
5.0 0 0 2 10 0 12 0 
6.0 0 0 3 6 0 9 0 
7.0 1 0 4 8 0 13 1 
8.0 0 0 5 6 0 11 0 
9.0 0 0 8 7 0 15 0 
10.0 0 0 9 6 0 15 0 
11.0 0 0 3 4 0 7 0 
12.0 0 1 0 3 0 4 0 
13.0 0 0 2 4 0 6 0 
14.0 0 0 1 2 0 3 0 
15.0 0 0 1 1 0 2 0 
17.0 0 0 0 4 0 4 0 
18.0 0 0 5 2 0 7 0 
19.0 0 0 3 7 0 10 1 
20.0 0 0 0 5 0 7 0 
21.0 0 0 4 7 0 11 0 
22.0 0 0 0 3 0 3 0 
23.0 0 0 2 6 0 8 0 
24.0 1 0 3       6       0      10     0 
25.0 0 0 3 5 0 8 0 
26.0 0 0 2 1 0 3 0 
27.0 1 0 1 0 0 2 0 
28.0 0 0 0 5 0 5 0 
29.0 1 0 0 3 0 4 0 
30.0 0 0 3 1 0 4 0 
31.0 0 0 2 1 0 3 0 
32.0 0 0 2 6 0 8 0 
33.0 0 0 2 5 0 7 0 
34.0 1 0 0 7 0 8 0 
35.0 0 0 0 3 0 3 0 
36.0 1 0 0 3 0 4 0 
37.0 0 0 1 0 0 1 0 
38.0 0 0 0 1 0 1 0 
39.0 0 0 0 1 0 1 0        1 
 
JUMLAH 9 1 79 201 0      290     2 
 
 
 
 
 
 
 
TAJUK : KEMALANGAN MENGIKUT NO. SEKSYEN LALUAN 
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SYARAT : E3=FO50 
 
TEMPOH : 01/01/2003 HINGGA 31/12/2003 (MENGIKUT TARIKH PENGADUAN)                   
                                                                                           
                                    KMLG KMLG KMLG KMLG TIDAK JUMLAH  BUKAN 
                                   
NOMBOR SEKSYEN (E4) MAUT PARAH RINGAN ROSAK SHJ PASTI KMLG KMLG 
 
1.0 1 2 14 47 0 64 0 
2.0 1 1 7 69 0 78 0 
3.0 3 1 9 32 0 45 0 
4.0 2 2 9 46 0 59 0 
5.0 3 3 10 41 0 57 1 
6.0 0 1 17 30 0 48 0 
7.0 0 2 4 23 0 29 0 
8.0 1 1 6 23 0 31 0 
9.0 1 2 9 37 0 49 0 
10.0 1 2 14 30 0 47 0 
11.0 0 0 6 21 0 27 0 
12.0 0 0 5 8 0 13 1 
13.0 0 0 2 11 0 13 0 
14.0 1 0 3 15 0 19 0 
15.0 0 0 2 11 0 13 0 
16.0 0 0 3 12 0 15 0 
17.0 2 1 5 6 0 14 0 
18.0 0 1 4 10 0 15 0 
19.0 1 4 9 20 0 34 0 
20.0 1 0 7 22 0 30 0 
21.0 0 0 8 16 0 24 0 
22.0 1 0 0 16 0 17 0 
23.0 1 0 6 20 0 27 0 
24.0 0 0 6 11 0 17 0 
25.0 2 1 5 14 0 22 0 
26.0 0 0 6 9 0 15 0 
27.0 0 0 1 10 0 11 0 
28.0 0 0 1 7 0 8 0 
29.0 0 0 2 10 0 12 0 
30.0 0 0 2 9 0 11 0 
31.0 0 0 2 7 0 9 0 
32.0 0 0 4 22 0 26 0 
33.0 1 0 3 19 0 23 0 
34.0 0 0 0 11 0 11 0 
35.0 1 0 0 7 0 8 0 
36.0 1 0 0 5 0 6 0 
37.0 0 0 0 5 0 5 0 
38.0 1 0 0 9 0 10 0 
39.0 0 0 2 1 0 3 0 
 
 
JUMLAH 26 24 193 722 0 965 2 
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TAJUK : KEMALANGAN MENGIKUT NO. SEKSYEN LALUAN 
 
SYARAT : E3=FO50 
 
TEMPOH : 01/01/2002 HINGGA 31/12/2002 (MENGIKUT TARIKH PENGADUAN)                          
                                      KMLG    KMLG   KMLG   KMLG TIDAK JUMLAH  BUKAN  
                                                                                 
NOMBOR SEKSYEN (E4) MAUT PARAH RINGAN ROSAK SHJ PASTI KMLG KMLG 
 
1.0 2 1 21 64 0 88 1 
2.0 2 1 7 51 0 61 0 
3.0 0 0 3 35 0 38 0 
4.0 0 1 12 41 0 54 0 
5.0 1 2 11 28 0 42 0 
6.0 1 3 8 26 0 38 0 
7.0 1 3 6 22 0 32 0 
8.0 1 2 5 16 0 24 0 
9.0 1 2 4 11 0 18 0 
10.0 0 4 4 19 0 27 0 
11.0 0 1 1 12 0 14 0 
12.0 1 1 3 9 0 14 0 
13.0 0 0 4 6 0 10 0 
14.0 1 0 2 14 0 17 0 
15.0 0 0 6 15 0 21 0 
16.0 0 0 2 4 0 6 0 
17.0 1 1 6 6 0 14 0 
18.0 0 2 3 12 0 17 0 
19.0 2 1 10 14 0 27 0 
20.0 1 2 12 18 0 33 0 
21.0 1 2 7 13 0 23 0 
22.0 0 2 5 13 0 20 0 
23.0 0 1 8 21 0 30 0 
24.0 0 0 4 14 0 18 0 
25.0 0 2 4 16 0 22 0 
26.0 0 1 3 11 0 15 0 
27.0 1 0 3 6 0 10 0 
28.0 2 0 2 4 0 8 0 
29.0 1 0 3 15 0 19 0 
30.0 0 3 2 12 0 17 0 
31.0 1 1 8 12 0 22 0 
32.0 1 0 6 24 0 31 0 
33.0 0 1 1 15 0 17 0 
34.0 0 0 0 18 0 18 0 
35.0 0 0 0 9 0 9 0 
36.0 0 0 1 6 0 7 0 
37.0 0 0 0 3 0 3 0 
38.0 0 0 1 4 0 5 0 
39.0 0 0 0 6 0 6 0 
40.0 0 0 0 0 0 0 1 
 
 
JUMLAH 22 40 188 645 0 895 2 
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TAJUK : KEMALANGAN MENGIKUT NO. SEKSYEN LALUAN 
 
SYARAT : E3=FO50 
 
TEMPOH : 01/01/2001 HINGGA 31/12/2001 (MENGIKUT TARIKH PENGADUAN)                          
                                     KMLG  KMLG KMLG    KMLG    TIDAK JUMLAH  BUKAN 
 
NOMBOR SEKSYEN (M) MAUT PARAH RINGAN ROSAK SHJ  PASTI KMLG KMLG 
 
0.0 0 5 10 25 0 40 0 
1.0 1 1 13 32 0 47 1 
2.0 3 2 10 38 0 53 0 
3.0 0 0 14 37 0 51 0 
4.0 1 2 9 43 0 55 1 
5.0 4 3 13 23 0 43 0 
6.0 1 3 10 13 0 27 0 
7.0 0 1 3 12 0 16 0 
8.0 0 2 3 6 0 11 0 
9.0 2 1 2 11 0 16 0 
10.0 1 3 6 6 0 16 0 
11.0 1 0 3 7 0 11 1 
12.0 2 1 3 7 0 13 0 
13.0 0 0 3 11 0 14 0 
14.0 1 2 2 8 0 13 0 
15.0 0 1 1 4 0 6 1 
16.0 2 0 4 5 0 11 0 
17.0 0 0 3 4 0 7 0 
18.0 1 1 4 8 0 14 0 
19.0 1 2 5 15 0 23 0 
20.0 1 3 6 10 0 20 0 
21.0 0 2 7 9 0 18 0 
22.0 3 4 20 16 0 43 1 
23.0 0 9 5 21 0 35 0 
24.0 0 0 5 7 0 12 0 
25.0 2 1 3 4 0 10 0 
26.0 1 0 0 4 0 5 0 
27.0 0 1 0 5 0 6 0 
28.0 0 0 1 5 0 6 0 
29.0 0 1 0 7 0 8 0 
30.0 1 0 1 10 0 12 0 
31.0 0 4 1 9 0 14 0 
32.0 1 2 8 14 0 25 0 
33.0 0 2 2 8 0 12 0 
34.0 0 0 0 12 0 12 0 
35.0 0 0 2 4 0 6 0 
36.0 0 0 0 2 0 2 0 
37.0 0 1 0 3 0 4 0 
38.0 0 1 2 7 0 10 0 
39.0 0 0 0 4 0 4 0 
 
 
JUMLAH 30 61 184 476 0 751 5 
 
 
 
 
 
 
TAJUK  : KEMALANGAN MENGIKUT NO. SEKSYEN LALUAN 
 130
 
SYARAT : E3=FO50 
 
TEMPOH :01/01/2000 HINGGA 31/12/2000    (MENGIKUT TARIKH PENGADUAN) 
 
      KMLG KMLG KMLG KMLG TIDAK  JMLH BUKAN 
NOBOR SEKSYEN (E4) MAUT PARAH RINGAN ROSAK SAHAJA PASTI KMLG KMLG 
           
0.0   3 11 24 93  0 130 2 
1.0   1 1 5 10  0 17 0 
2.0   0 0 1 6  0 7 1 
3.0   1 0 0 5  0 6 0 
4.0   0 0 3 2  0 5 0 
5.0   2 0 1 3  0 6 0 
6.0   0 0 1 1  0 2 0 
7.0   0 0 1 2  0 3 0 
8.0   1 0 1 1  0 3 0 
9.0   0 0 0 1  0 1 0 
10.0   0 0 2 3  0 5 0 
12.0   0 0 0 1  0 1 0 
13.0   0 1 0 1  0 2 0 
14.0   0 0 0 1  0 1 0 
15.0   1 0 0 0  0 1 0 
16.0   0 0 1 0  0 1 0 
17.0   0 0 2 1  0 3 0 
18.0   1 0 0 2  0 3 0 
19.0   0 0 2 5  0 7 0 
20.0   0 1 0 2  0 3 0 
21.0   0 1 1 4  0 6 0 
22.0   0 0 1 6  0 7 0 
23.0   1 1 1 1  0 4 0 
24.0   0 0 2 0  0 2 0 
25.0   0 0 0 2  0 2 0 
26.0   0 0 0 1  0 1 0 
27.0   0 0 0 2  0 2 0 
29.0   1 0 0 1  0 2 0 
31.0   0 0 1 1  0 2 0 
32.0   0 1 1 1  0 3 0 
36.0   0 0 1 1  0 2 0 
38.0   0 0 0 2  0 2 0 
           
JUMLAH      14 17 52 161  0 244 3 
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TAJUK   : KEMALANGAN MENGIKUT MASA DALAM  SEHARI 
 
SYARAT : E3=FO50 
 
TEMPOH : 01/01/2004  HINGGA 31/01/2004 (MENGIKIJT TARIKH KEJADIAN) 
 
 KMLG KMLG  KMLG KMLG TIDAK JUMLAH BUKAN 
 
MASA KEJADIAN (D2) MAUT PARAH RINGAN ROSAK SHJ PASTI KMLG KMLG 
 
00:01-02:00 0 0 1 1 0 2 1 
04:01-06:00 0 0 0 1 0 1 0 
06:01-08:00 0 0 6 9 0 15 0 
08:01-10:00 0 0 2 8 0 10 0 
10:01-12:00 0 0 2 11 0 13 0 
12:01-14:00 0 0 5 7 0 12 0 
14:01-16:00 1 0 1 10 0 12 0 
16:01-18:00 0 1 3 13 0 17 0 
18:01-20:00 0 0 2 5 0 7 0 
20:01-22:00 0 0 2 5 0 7 0 
22:01-24:00 1 0 1 5 0 7 0 
 
 
JUMLAH 2 1 25 75 0 103 1 
 
 
 
 
 
 
 
TAJUK      : KEMALANGAN MENGIKUT MASA DALAM SEHARI 
 
SYARAT     : E3=FO50 
 
TEMPOH     : 01/02/2004  HINGGA 29/02/2004 (MENGIKUT TARIKH KEJADIAN) 
 
    KMLG   KMLG    KMLG      KMLG KMLG     JUMLAH BUKAN 
 
MASA KEJADIAN (D2) MAUT PARAH RINGAN ROSAK SHJ TIDAK PASTI  KMLG KMLG 
 
00:01-02:00 0 0 1 0 0 1 0 
02:01-04:00 0 0 1 0 0 1 0 
04:01-06:00 0 0 0 3 0 3 0 
06:01-08:00 1 0 5 9 0 15 0 
08:01-10:00 0 0 3 2 0 5 0 
10:01-12:00 1 0 4 8 0 13 0 
12:01-14:00 0 0 2 9 0 11 0 
14:01-16:00 0 0 1 6 0 7 0 
16:01-18:00 0 0 4 8 0 12 0 
1&:01-20:00 0 0 6 6 0 1        0 
20: 01-22:00 0 0 2 2 0 4        0 
22:-01-24:00 1 0 1 2 0 4        0 
 
 
JUMLAH 3 0 30 55 0 88       0 
 
 
 
 
 
 
 
 
 
 
 
 
TAJUK    : KEMALANGAN MENGIKUT MASA DALAM SEHARI 
 
 132
SYARAT : E3=FO50 
 
TEMPOH : 01/03/2004  HINGGA 31/03/2004 (MENGIKUT TARIM KEJADIAN) 
 
 KMLG KMLG  KMLG KMLG TIDAK    JMLH    BUKAN 
 
MASA KEJADIAN (D2) MAUT PARAH RINGAN   ROSAK SHJ PASTI KMLG KMLG 
 
00:01-02:00 0 0 1 4 0 5 1 
02:01-04:00 0 0 0 1 0 1 0 
04:01-06:00 0 0 0 1 0 1 0 
06:01-08:00 1 0 4 7 0 12 0 
08:01-10:00 0 0 0 8 0 8 0 
10:01-12:00 1 0 1 7 0 9 0 
12:01-14:00 1 0 5 5 0 11 0 
14:01-16:00 0 0 2 12 0 14 0 
16:01-18:00 0 0 3 4 0 7 0 
18:01-20:00 1 0 5 8 0 14 0 
20:01-22:00 0 0 3 10 0 13 0 
22:01-24:00 0 0 0 3 0 3 0 
 
 
JUMLAH 4 0 24 70 0 98 1 
 
 
 
 
TAJUK : KEMALANGAN MENGIKUT MASA DALAM SERARI 
 
SYARAT  :        E3=FO50 
 
TEMPOH  : 01/04/2004  HINGGA 30/04/2004          (MENGIKUT TARIKH  KEJADIAN) 
 
                                                                                                          
                                           KMLG   KMLG     KMLG KMLG TIDAK JMLH     BUKAN 
 
MASA KEJADIAN (D2) MAUT PARAH RINGAN    ROSAK SHJ PASTI KMLG KMLG 
 
00:01-02:00 0 0 0 4 0 4 1 
02:01-04:00 1  0 2 0 3 0 
04:01-06:00 0 0 1 0 0 1 0 
06:01-08:00 0 1 6 5 0 12 0 
08:01-10:00 1 1 2 5 0 9 0 
10:01-12:00 0 1 1 4 0 6 0 
12:01-14:00 0 0 5 3 0 8 0 
14:01-16:00 0 1 5 7 0 13 0 
16:01-18:00 1 0 1 5 0 7 0 
18:01-20:00 0 1 5 5 0 11 0 
20:01-22:00 0 0 3 5 0 8 0 
22:01-24:00 0 1 0 5 0 6 1 
 
 
JUMLAH 3 6 29 50 0 88 2 
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TAJUK    : KEMALANGAN MENGIKUT MASA DALAM SEHARI 
 
SYARAT : E3=FO50 
 
TEMPOH : 01/05/2004 HINGGA 31/05/2004 (MENGIKUT TARIKH KEJADIAN) 
 
 KMLG KMLG  KMLG KMLG TIDAK    JMLH    BUKAN 
 
MASA KEJADIAN (D2) MAUT PARAH RINGAN ROSAK SHJ PASTI KMLG KMLG 
 
00:01-02:00 0 0 1 1 0 2  0 
02:01-04:00 0 0 0 1 0 1  0 
04:01-06:00 0 0 2 5 0 7  0 
06:01-08:00 0 0 3 3 0 6  0 
08:01-10:00 0 0 1 4 0 5  0 
10:01-12:00 1 0 0 9 0 10  0 
12:01-14:00 0 0 0 4 0 4  0 
14:01-16:00 1 1 3 6 0 11  0 
16:01-18:00 0 0 2 9 0 11  0 
18:01-20:00 0 1 5 4 0 10  0 
20:01-22:00 0 0 0 3 0 3  0 
22:01-24:00 1 0 4 3 0 8  0 
 
 
JUMLAH 3 2 21 52 0 78    0 
 
 
 
 
TAJUK  : KEMALANGAN MENGIKUT MASA DALAM SEHARI 
 
SYARAT   : E3=FO50 
 
TEMPOH   : 01/06/2004 HINGGA 30/06/2004 (MENGIKUT TARIKH KEJADIAN) 
 
   KMLG     KMLG     KMLG     KMLG TIDAK JMLH     BUKAN 
 
MASA KEJADIAN (D2) MAUT PARAH RINGAN   ROSAK SHJ PASTI    KMLG KMLG 
 
 
00:01-02:00 1 0 0 2 0 3 3 
02:01-04:00 0 0 0 2 0 2 0 
04:01-06:00 0 0 0 2 0 2 0 
06:01-08:00 0 0 2 1 0 3 0 
08:01-10:00 3 0 1 7 0 11 0 
10:01-12:00 0 0 2 9 0 11 0 
12:01-14:00 0 0 2 17 0 19 0 
14:01-16:00 0 0 0 9 0 9 0 
16:01-18:00 0 0 4 8 0 12 0 
18:01-20:00 0 0 3 7 0 10 0 
20:01-22:00 0 0  3 0 3        0     
22:01-24:00 0 0 2 2 0 4 0 
 
 
JUMLAH 4 0 16 69 0 89 3 
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TAJUK    : KEMALANGAN MENGIKUT MASA DALAM SEHARI 
 
SYARAT   : E3=FO50 
 
TEMPOH   : 01/07/2004  HINGGA 31/07/2004 (MENGIKUT TARIKH KEJADIAN) 
 
 KMLG KMLG  KMLG KMLG TIDAK JUMLAH BUKAI 
MASA KEJADIAN (D2) MAUT PARAH RINGAN ROSAK SHJ PASTI KMLG KMLG 
 
00:01-02:00 0 0 1 2 0 3 0 
02:01-04:00 1 0 0 2 0 3 0 
04:01-06:00 0 0 0 1 0 1 0 
06:01-08:00 0 1 3 6 0 10 0 
08:01-10:00 0 0 1 6 0 7 0 
10:01-12:00 1 0 2 2 0 5 0 
12:01-14:00 0 0 1 9 0 10 0 
14:01-16:00 1 0 2 11 0 14 0 
16:01-18:00 0 1 3 9 0 13 0 
18:01-20:00 0 0 3 5 0 8 0 
20:01-22:00 0 1 3 8 0 12 0 
22:01-24:00 0 0 3 5 0 8 0 
 
 
JUMLAH 3 3      22        66        0       94       0 
 
 
 
 
 
 
TAJUK       :     KEMALANGAN MENGIKUT MASA DALAM SEHARI 
 
SYARAT      :     E3=FO50 
 
TEMPOH      :    01/08/2004  HINGGA 31/08/2004 (MENGIKUT TARIKH KEJADIAN) 
 
   KMLG     KMLG   KMLG     KMLG      TIDAK JMLH     BUKAN 
BUKAN 
MASA KEJADIAN (D2)                        MAUT PARAH RINGAN ROSAK SHJ   PASTI     KMLG    KMLG 
 
00:01-02:00 0 0 1 1 0 2 2 
02:01-04:00 0 0 0 2 0 2 0 
04:01-06:00 0 0 1 0 0 1 0 
06:01-08:00 1 1 6 4 0 12 0 
08:01-10:00 0 0 3 8 0 11 0 
10:01-12:00 1 0 0 2 0 3 0 
12:01-14:00 0 0 4 10 0 14 0 
14:01-16:00 2 0 1 16 0 19 0 
16:01-18:00 0 0 4 12 0 16 0 
18:01-20:00 0 0 6 1 0 7 0 
20:01-22:00 0 0 1 11 0 12 0 
22:01-24:00 0 0 2 5 0 7 0 
 
 
JUMLAH 4 1 29 72 0 106 2 
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TAJUK  : KEMALANGAN MENGIKUT MASA DALAM SEHARI 
 
SYARAT : E3=FO5O 
 
TEMPOH : 01/09/2004  HINGGA 30/09/2004 (MENGIKUT TARIKH KEJADIAN) 
 
 KMLG KMLG  KMLG KMLG TIDAK JUMLAH BUKA 
MASA KEJADIAN (D2) MAUT PARAH RINGAN ROSAK SHJ PASTI KMLG KMLG 
 
00:01-02:00 0 0 0 1 0 1 0 
02:01-04:00 0 0 0 1 0 1 0 
04:01-06:00 0 0 0 1 0 1 0 
06:01-08:00 0 0 2 3 0 5 0 
08:01-10:00 0' 0 0 7 0 7 0 
10:01-12:00 0 0 1 9 0 10 0 
12:01-14:00 0 1 2 9 0 12 0 
14:01-16:00 0 0 3 10 0 13 0 
16:01-18:00 0 0 5 9 0 14 0 
18:01-20:00 0 0 5 6 0 11 0 
20:01-22:00 0 0 3 6 0 9 0 
22:01-24:00 1 0 0 3 0 4 0 
 
 
JUMLAH 3 1 21 65 0 88 0 
 
 
 
TAJUK      :   KEMALANGAN MENGIKUT MASA DALAM SEHARI 
 
SYARAT     :   E3=FO50 
 
TEMPOH     :   01/10/2004 HINGGA 31/10/2004 (MENGIKUT TARIKH  KEJADIAN) 
 
     KMLG   KMLG    KMLG    KMLG TIDAK JUMLAH BUKA 
 
MASA KEJADIAN (D2) MAUT PARAH RINGAN ROSAK SHJ     PASTI KMLG    KMLG 
 
00:01-02:00 1 0 1 3 0 5 2 
02:01-04:00 0 0 0 3  3 0 
04:01-06:00 0 0 0 1 0 1 0 
06:01-08:00 0 1 2 5 0 8 0 
08:01-10:00 0 0 1 6 0 7 0 
10:01-12:00 0 0 1 7 0 8 0 
12:01-14:00 0 0 2 10 0 12 0 
14:01-16:00 1 0 1 9 0 11 0 
16:01-18:00 0 0 1 11 0 12 0 
18:01-20:00. 1 0 2 8 0 11 0 
20:01-22:00 0 0 1 5 0 6 0 
22:01-24:00 0 0 0 4 0 4 0 
 
 
JUMLAH 3 1 12 72 0 88       2 
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TAJUK : KEMALMGAN MENGIKUT MMA DALAM SEHARI 
 
SYARAT  :   E3=FO50 
 
TEMPOH  : 01/11/2004  HINGGA 30/11/2004 (MENGIKUT TARIKH KEJADIAN) 
 
 KMLG KMLG  KMLG KMLG TIDAK    JMLH    BUKAN 
 
MASA KEJADIAN (D2) MAUT PARAH RINGAN ROSAK SHJ PASTI KMLG KMLG 
 
00:01-02:00 1 0 0 3 0 4 0 
02:01-04:00 0 0 2 3 0 5 0 
04:01-06:00 0 0 0 1 0 1 0 
06:01-08:00 1 0 1 2 0 4 0 
08:01-10:00 1 0 2 9 0 12 0 
10:01-12:00 0 0 1 5 0 6 0 
12:01-14:00 1 0 3 8 0 12 0 
14:01-16:00 0 1 2 15 0 18 0 
16:01-18:00 1 0 3 8 0 12 0 
18:01-20:00 1 1 2 7 0 11 0 
20:01-22:00 0 0 5 9 0 14 0 
22:01-24:00 0 0 2 2 0 4 0 
 
 
JUMLAH 6 2 23 72 0 103 0 
 
 
TAJUK  : KEMALANGAN MENGIKUT MASA DALAM SERARI 
 
SYARAT   :  E3=FO50 
 
TEMPOH   : 01/12/2004  HINGGA 28/12/2004 (MENGIKUT TARIKH KEJADIAN) 
 
                                KMLG   KMLG    KMLG      KMLG TIDAK JMLH     BUKAN     
 
MASA KEJADIAN (D2) MAUT PARAH RINGAN   ROSAK SHJ   PASTI KMLG KMLG 
 
00:01-02:00 0 0 0 2 0 2 0 
02:-01-04:00 0 0  2 0 3 0 
04:'01-06:00 0 0 0 1 0 1 0 
06:'01-08:00 0 0 0 4 0 4 0 
08:01-10:00 0 0 0 2 0 2 0 
lo:bl-12:00 0 0  5 0 7 0 
12:01-14:00 0 0 2 9 0 11 0 
14:C~1-16:00 0 0 1 8 0 9 0 
16:01-18:00 0 1 0 13 0 14 0 
18:01-20:00 0 0 3 6 0 9 0 
20:01-22:00 0 0 2 5 0 7 0 
22:01-24:00 0 0 2 6 0 8 0 
 
 
JUMLAH 0 1 13 63 0       77       0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 137
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
APPENDIX E 
 
DISTRIBUTION OF SURVEY STATION 
DISTRICT  STATE OF JOHOR 
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                  BACK TO 'CONTENT' 
 
             BACK TO 'JOHOR' 
 
 
No.        DISTRICT           Number of census stations
Type 0 Type 1 Type 3 Total
1 Batu Pahat 2 5 6 13
2 Johor Bahru 1 6 11 18
3 Kluang 1 3 3 7
4 Kota Tinggi 3 0 6 9
5 Mersing 1 0 3 4
6 Muar 0 3 10 13
7 Pontian 0 2 3 5
8 Segamat 2 1 1 4
         Total 10 20 43 73
           DISTRIBUTION OF SURVEY STATIONS ACCORDING
                      TO THEIR RESPECTIVE JKR DISTRICT
State    :  Johor (JR)
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CONT.. 
DISTRICT : JOHOR BAHRU
JR201 3 J4 19.3 Johor Bahru-Gelang Patah
JR202 3 5 25.0 Johor Bahru-Pontian (140m west of JB/Air Hitam/Pontian junction)
JR203 1 1 34.0 Johor Bahru-Ayer Hitam (800m north of Kulai-Kota Tinggi junct.)
JR204 1 1 20.9 Johor Bahru-Kulai (400m north of Pontian road junction)
JR205 1 1 12.7 Johor Bahru-Skudai 
JR206 1 1 6.8 Johor Bahru-Skudai (100m north of Jln Larkin/Skudai junction)
JR207 3 1 6.4 Johor Bahru-Skudai
JR208 0 1 - At the causeway 500m yards from Johor Bahru-Singapore
JR209 3 16 27.4 Johor Bahru-Senai-Senai Airport
JR210 1 1 6.4 Jalan Larkin    Bypass
JR211 3 17 - 1000m east of junction to Kempas
JR212 1 3 23.3 Johor Bahru-Kota Tinggi
JR213 3 3 16.1 Johor Bahru-Kota Tinggi
JR214 3 3 9.8 Johor Bahru-Kota Tinggi (100m east of Kangar Tebrau junction)
JR215 3 3 6.4 Johor Bahru-Kota Tinggi
JR216 3 J10 14.5 Johor Bahru-Masai
JR217 3 17 - 40m west of junction to Johor Bahru-Pelentong
JR218 3 17 - 1000m east junction to Masai
DISTRICT : BATU PAHAT
JR101 0 5 142.0 Johor Bahru-Batu Pahat-Muar
JR102 3 5 127.5 North of Batu Pahat toll house
JR103 3 J19 142.5 Johor Bahru-Yong Peng-Parit Sulong-Pagoh
JR104 0 24 127.2 Johor Bahru-Yong Peng-Muar
JR105 3 J19 115.9 Johor Bahru-Yong Peng-Muar
JR106 3 J16 122.4 Johor Bahru-Yong Peng-Kangkar Bharu
JR107 3 J13 7.2 Batu Pahat-Yong Peng
JR108 1 1 116.0 Johor Bahru-Segamat
JR109 1 1 95.0 Johor Bahru-Ayer Hitam-Yong Peng
JR110 3 50 29.5 Johor Bahru-Ayer Hitam-Batu Pahat
JR111 1 50 5.0 Batu Pahat - Ayer Hitam
JR112 1 5 111.0 Johor Bahru-Pontian-Batu Pahat
JR113 1 5 129.0 Johor Bahru-Pontian-Batu Pahat
STATE : JOHOR
LOCATION DESCRIPTION FOR TRAFFIC CENSUS STATION 
Station No. Survey Route Km Description Of Locations
(New) Type No.
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DISTRICT : MERSING
JR501 0 3 135.2 Johor Bahru-Endau (2.4km north of Mersing tow n)
JR502 3 3 114.3 Johor Bahru-Jemaluang-Mersing
JR503 3 3 111.1 Johor Bahru-Kota Tinggi-Jemaluang (500m south of Jemaluang)
JR504 3 3 132.0 Johor Bahru-Jemaluang (500m from Jemaluang)
DISTRICT : KOTA TINGGI
JR401 3 99 57.6 Johor Bahru-Kota Tinggi-Kampong Tanjong Lembu
JR402 3 3 48.3 Johor Bahru-Kota Tinggi-Maw ai
JR403 0 92 49.9 Johor Bahru-Pengerang
JR404 0 3 38.6 Johor Bahru-Kota Tinggi
JR405 3 94 54.7 Johor Bahru-Kulai-Kota Tinggi
JR406 3 93 - Simpang Kota Tinggi/Kulai - Simpang Kota Tinggi/Kluang
JR407 3 91 - Kota Tinggi - Kluang
JR408 3 89 - Simpang Kota Tinggi /Sg.Rengit - Tg. Belungkor
DISTRICT : KLUANG
JR301 3 50 83.5 Batu Pahat-Keluang-Kahang
JR302 3 J25 103.0 Johor Bahru-Renggam-Keluang
JR303 3 J26 83.7 Johor Bahru-Simpang Renggam-Renggam
JR304 1 1 62.5 Johor Bahru-Ayer Hitam
JR305 0 1 76.0 Johor Bahru-Ayer Hitam
JR306 1 50 49.5 Batu Pahat-Ayer Hitam-Keluang
JR307 1 91 - Kluang - Kota Tinggi
STATE : JOHOR
LOCATION DESCRIPTION FOR TRAFFIC CENSUS STATION 
Station No. Survey Route Km Description Of Locations
(New ) Type No.
 
CONT... 
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DISTRICT : SEGAMAT
JR801 0 1 199.5 Johor Bahru-Segamat-Batu Enam
JR802 0 12 193.2 Lebuh raya Tun Abdul Razak (500m Segamat-Kuantan junction)
JR803 1 1 158.0 Johor Bahru-Labis-Segamat
JR804 3 23 202.9 Johor Bahru-Segamat-Jementah
DISTRICT : PONTIAN
JR701 3 5 80.0 Johor Bahru-Pontian Kechil-Benut-Rengit
JR702 3 5 60.0 J.B.-Pontian Kechil-Pontian Besar (near Pontian Hospital)
JR703 3 96 16.1 Simpang Renggam-Benut
JR704 1 5 52.5 Johor Bahru-Pontian Kechil
JR705 1 95 56.0 Johor Bahru-Pontian Kechil-Kukop
DISTRICT : MUAR
JR601 1 5 193.0 Johor Bahru-Muar-Melaka
JR602 3 J123 209.3 Johor Bahru-Muar-Bekoh
JR603 3 J21 28.2 Muar-Tangkak-Melaka
JR604 3 23 29.0 Muar-Tangkak-Sagil (east of Bekoh junction)
JR605 3 23 181.9 Johor Bahru-Muar-Segamat
JR606 3 J33 12.9 Muar-Serom
JR607 3 J32 217.4 Johor Bahru-Muar-Labis
JR608 3 J32 186.4 Johor Bahru-Muar-Lenga
JR609 1 24 161.5 Johor Bahru-Parit Sulong-Muar (w est of junction to Parit Jaw a)
JR610 3 J131 4.8 Parit Jaw a-Parit Sulong (Jalan Mohammed)
JR611 1 5 162.8 Johor Bahru-Batu Pahat-Muar
JR612 3 5 169.4 Johor Bahru-Muar (Jalan Temenggong Ahmad)
JR613 3 5 167.0 Johor Bahru-Batu Pahat-Muar (coastal road)
STATE : JOHOR
LOCATION DESCRIPTION FOR TRAFFIC CENSUS STATION 
Station No. Survey Route Km Description Of Locations
(New ) Type No.
 
 16-HOUR TRAFFIC COMPOSITION BY VEHICLE TYPE
MAC 2000
Percentage Vehicles Composition
Station 24-hours 16-hours Peak Hr            Time Car & S.Van & Medium Heavy Buses M'cycles Heavy
Number Traf f ic Traf f ic Traf f ic Taxis Utilities Lorries Lorries Vehicles
DISTRICT : BATU PAHAT
 JR101 10,381 9,131 842 ( 1700 - 1800 ) 57.2 10.9 10.1 2.6 3.5 15.7 16.2
 JR102 13,521 1,191 ( 1500 - 1600 ) 40.2 14.1 12.5 6.5 2.6 24.1 21.6
 JR103 6,301 680 ( 1400 - 1500 ) 30.9 8.8 15.2 5.5 0.9 38.6 21.6
 JR104 9,024 7,491 590 ( 1700 - 1800 ) 44.0 11.0 18.8 10.4 2.6 13.1 31.8
 JR105 11,721 1,044 ( 1300 - 1400 ) 46.5 11.2 18.4 9.3 1.5 13.1 29.2
 JR106 3,719 363 ( 700 - 800 ) 28.5 11.1 10.9 4.4 2.1 43.2 17.4
 JR107 22,925 2,589 ( 700 - 800 ) 43.8 16.6 11.0 4.2 2.0 22.4 17.2
 JR108 9,327 817 ( 1700 - 1800 ) 45.0 12.7 12.9 9.6 3.6 16.2 26.1
 JR109 6,633 570 ( 1700 - 1800 ) 42.1 11.7 15.8 14.6 2.6 13.2 33.0
 JR110 9,927 977 ( 1400 - 1500 ) 46.6 15.1 13.5 8.0 2.3 14.5 23.8
 JR111 42,443 3,744 ( 700 - 800 ) 45.0 14.2 8.9 3.3 4.6 23.9 16.8
 JR112 15,521 1,291 ( 1400 - 1500 ) 41.5 15.0 9.8 1.9 3.3 28.5 15.0
 JR113 20,954 1,692 ( 1800 - 1900 ) 57.3 11.8 9.8 2.2 2.2 16.8 14.2
DISTRICT : JOHOR BAHRU
 JR201 7,865 844 ( 700 - 800 ) 39.4 11.0 9.3 2.7 2.2 35.5 14.2
 JR202 63,223 5,830 ( 700 - 800 ) 57.7 9.0 8.2 2.8 2.3 20.1 13.3
 JR203 35,853 2,675 ( 1200 - 1300 ) 59.2 12.2 8.2 4.4 3.0 12.9 15.6
 JR204 60,122 5,293 ( 700 - 800 ) 59.9 8.8 8.0 4.2 3.9 15.2 16.1
 JR205 133,264 10,924 ( 1700 - 1800 ) 58.6 7.2 3.2 1.4 4.4 25.1 9.0
 JR206 137,684 10,552 ( 2100 - 2200 ) 57.4 4.4 3.4 1.5 3.9 29.4 8.8
 JR207 50,756 5,438 ( 1700 - 1800 ) 54.9 6.7 1.9 0.2 3.5 32.7 5.6
 JR208 130,618 112,944 12,840 ( 1800 - 1900 ) 24.6 1.7 1.5 1.7 7.1 63.3 10.3
 JR209 42,559 4,463 ( 700 - 800 ) 55.6 10.7 8.1 3.1 4.0 18.5 15.2
 JR210 100,440 7,657 ( 800 - 900 ) 60.4 6.7 2.5 1.5 3.7 25.2 7.7
 JR211 64,741 6,400 ( 1800 - 1900 ) 61.3 9.7 7.6 4.4 1.7 15.2 13.7
 JR212 23,621 2,139 ( 700 - 800 ) 53.2 14.1 9.1 4.7 4.0 14.9 17.8
 JR213 86,699 7,932 ( 1800 - 1900 ) 59.0 12.3 8.5 3.9 1.6 14.7 14.0
 JR214 109,052 8,617 ( 1800 - 1900 ) 56.7 9.9 5.7 1.6 2.0 24.2 9.3
 JR215 100,581 7,399 ( 1800 - 1900 ) 61.7 8.1 3.5 1.6 1.5 23.6 6.6
 JR216 25,041 2,419 ( 1700 - 1800 ) 66.9 9.4 5.4 1.2 2.9 14.3 9.5
 JR217 75,970 6,284 ( 700 - 800 ) 60.5 9.4 8.4 10.8 1.3 9.7 20.5
 JR218 47,504 5,082 ( 700 - 800 ) 60.1 8.5 5.8 12.1 1.1 12.4 19.0
DISTRICT : KLUANG
 JR301 3,550 301 ( 1200 - 1300 ) 38.6 12.5 19.1 15.7 3.0 11.2 37.8
 JR302 5,840 551 ( 1400 - 1500 ) 42.4 17.7 10.6 4.8 3.2 21.2 18.6
 JR303 14,890 1,389 ( 1800 - 1900 ) 39.3 13.4 10.1 6.9 2.6 27.4 19.6
 JR304 8,448 629 ( 1700 - 1800 ) 35.4 11.3 22.3 19.3 2.4 9.1 44.0
 JR305 13,458 12,310 1,029 ( 1700 - 1800 ) 42.7 7.9 17.0 11.9 2.3 18.2 31.2
 JR306 29,227 2,528 ( 700 - 800 ) 57.0 9.4 7.8 3.8 3.5 18.6 15.1
 JR307 5,374 427 ( 1700 - 1800 ) 52.0 10.1 14.0 9.9 2.1 11.9 26.0
DISTRICT : KOTA TINGGI
 JR401 4,713 486 ( 700 - 800 ) 36.9 12.8 14.8 6.5 4.0 25.0 25.3
 JR402 10,573 857 ( 1600 - 1700 ) 42.0 13.3 14.4 12.2 5.1 13.1 31.7
 JR403 15,056 13,490 1,182 ( 1800 - 1900 ) 54.4 13.3 7.1 3.5 4.5 17.1 15.1
 JR404 18,289 16,474 1,312 ( 1700 - 1800 ) 55.2 12.0 8.2 4.5 5.1 15.0 17.8
 JR405 3,769 383 ( 1500 - 1600 ) 38.4 13.8 16.3 16.2 1.6 13.6 34.1
 JR406 6,986 565 ( 1700 - 1800 ) 41.1 12.8 14.3 13.3 3.3 15.3 30.9
 JR407 3,658 341 ( 800 - 900 ) 44.1 13.1 14.0 10.9 1.8 16.0 26.7
 JR408 4,567 367 ( 1600 - 1700 ) 46.6 13.8 10.1 2.7 5.1 21.6 17.9
 JR409 11437 10114 926 ( 700 - 800 ) 48.8 14.3 13.7 9.4 3.9 9.8 27.0
142
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DISTRICT : SEGAMAT
 JR801 10,084 8,562 720 ( 1800 - 1900 ) 47.1 9.0 7.3 7.3 3.5 25.8 18.1
 JR802 10,920 9,751 787 ( 1700 - 1800 ) 51.0 11.3 12.1 9.7 3.2 12.8 25.0
 JR803 7,702 624 ( 1600 - 1700 ) 47.4 15.6 12.5 10.7 3.3 10.5 26.5
 JR804 6,430 577 ( 1300 - 1400 ) 49.6 11.2 11.5 5.1 1.6 21.0 18.2
DISTRICT : PONTIAN
 JR701 7,337 636 ( 700 - 800 ) 44.1 11.2 12.3 1.3 1.7 29.4 15.3
 JR702 26,757 3,306 ( 1600 - 1700 ) 54.1 10.6 8.9 0.7 2.8 23.0 12.4
 JR703 6,285 676 ( 700 - 800 ) 43.9 9.9 14.0 2.1 1.4 28.7 17.5
 JR704 12,454 992 ( 1700 - 1800 ) 62.3 9.4 11.0 2.6 3.1 11.5 16.7
 JR705 11,517 871 ( 1300 - 1400 ) 57.1 8.9 3.9 0.3 2.8 27.0 7.0
DISTRICT : MUAR
 JR601 19,229 1,433 ( 700 - 800 ) 53.4 10.0 11.4 2.0 2.9 20.4 16.3
 JR602 9,585 1,296 ( 900 - 1000 ) 33.4 13.0 16.2 4.2 4.1 29.0 24.5
 JR603 4,811 550 ( 1100 - 1200 ) 33.6 6.0 18.5 6.3 2.6 32.9 27.4
 JR604 20,070 2,136 ( 1700 - 1800 ) 40.6 10.6 12.6 6.2 3.6 26.4 22.4
 JR605 17,553 1,373 ( 1500 - 1600 ) 41.2 17.8 17.7 5.4 3.0 14.9 26.1
 JR606 10,847 966 ( 1400 - 1500 ) 41.7 21.2 17.6 1.8 2.0 15.7 21.4
 JR607 2,989 264 ( 1600 - 1700 ) 26.4 12.8 9.3 8.2 5.6 37.6 23.1
 JR608 13,711 1,173 ( 1700 - 1800 ) 43.8 7.2 11.6 4.7 2.1 30.6 18.4
 JR609 5,367 387 ( 1800 - 1900 ) 46.8 10.8 18.7 7.7 2.1 13.9 28.5
 JR610 3,161 292 ( 700 - 800 ) 26.9 8.1 20.0 3.4 0.4 41.1 23.8
 JR611 8,823 742 ( 1700 - 1800 ) 48.2 11.5 12.3 2.1 3.1 22.9 17.5
 JR612 5,820 458 ( 1600 - 1700 ) 42.0 9.3 9.4 3.0 3.5 31.9 15.9
 JR613 4,423 363 ( 1600 - 1700 ) 40.4 9.9 8.3 3.5 2.8 35.2 14.6
DISTRICT : MERSING
 JR501 10,666 9,778 781 ( 1800 - 1900 ) 45.3 9.6 7.3 3.6 3.2 31.0 14.1
 JR502 3,884 306 ( 1300 - 1400 ) 51.0 8.9 15.4 8.6 2.7 13.5 26.7
 JR503 3,557 301 ( 1300 - 1400 ) 46.1 10.2 15.3 8.3 2.0 18.1 25.6
 JR504 1,137 103 ( 1300 - 1400 ) 33.5 17.8 13.5 6.5 2.2 26.5 22.2
Station 24-hours 16-hours Peak Hr            Time Car & S.Van & Medium Heavy Buses M'cycles Heavy
Number Traff ic Traff ic Traff ic Taxis Utilities Lorries Lorries Vehicles
Percentage Vehicles Composition
16-HOUR TRAFFIC COMPOSITION BY VEHICLE TYPE
MAC 2000
 
 
 
 16-HOUR TRAFFIC COMPOSITION BY VEHICLE TYPE
OCT 2000
Percentage Vehicles Composition
Station 24-hours 16-hours Peak Hr            Time Car & S.Van & Medium Heavy Buses M'cycles Heavy
Number Traff ic Traff ic Traff ic Taxis Utilities Lorries Lorries Vehicles
DISTRICT : BATU PAHAT
 JR101 13,025 11,090 949 ( 1800 - 1900 ) 55.8 10.9 9.4 2.2 3.6 18.1 15.2
 JR102 14,283 1,459 ( 700 - 800 ) 39.0 18.0 12.1 5.4 1.7 23.8 19.2
 JR103 5,055 582 ( 1800 - 1900 ) 29.5 9.6 17.6 6.8 1.6 34.8 26.0
 JR104 11,183 8,910 720 ( 1800 - 1900 ) 44.0 11.3 18.0 10.1 2.5 14.1 30.6
 JR105 13,046 1,019 ( 1700 - 1800 ) 47.2 11.3 15.8 9.8 1.7 14.2 27.3
 JR106 3,417 308 ( 700 - 800 ) 30.0 10.1 12.1 4.5 2.0 41.3 18.6
 JR107 17,506 1,697 ( 700 - 800 ) 47.8 13.0 9.3 7.5 1.8 20.5 18.6
 JR108 9,470 740 ( 1200 - 1300 ) 40.1 13.8 15.4 10.0 3.2 17.6 28.6
 JR109 7,282 564 ( 1700 - 1800 ) 40.1 11.2 16.8 15.2 2.4 14.4 34.4
 JR110 13,355 1,464 ( 700 - 800 ) 53.7 13.3 8.7 5.6 1.9 16.8 16.2
 JR111 39,443 3,274 ( 1700 - 1800 ) 45.4 13.4 7.5 3.2 4.3 26.4 15.0
 JR112 11,201 841 ( 1700 - 1800 ) 48.7 12.1 9.3 2.1 2.6 25.1 14.0
 JR113 18,724 1,423 ( 1800 - 1900 ) 53.9 13.4 10.4 1.7 2.4 18.2 14.5
DISTRICT : JOHOR BAHRU
 JR201 9,320 1,104 ( 1900 - 2000 ) 36.8 10.1 8.6 2.7 1.7 40.1 13.0
 JR202 57,843 5,052 ( 1800 - 1900 ) 56.7 9.3 9.0 2.4 1.9 20.6 13.3
 JR203 34,706 2,574 ( 700 - 800 ) 58.5 12.0 8.7 4.1 3.1 13.6 15.9
 JR204 58,806 4,890 ( 1800 - 1900 ) 60.3 9.3 8.1 3.8 3.3 15.2 15.2
 JR205 143,019 11,346 ( 1800 - 1900 ) 59.3 6.8 2.9 1.2 4.5 25.3 8.6
 JR206 154,541 13,622 ( 1800 - 1900 ) 56.9 6.7 2.3 1.1 4.5 28.5 7.9
 JR207 50,760 6,246 ( 1800 - 1900 ) 54.8 6.7 2.1 0.2 3.5 32.7 5.8
 JR208 146,739 119,596 12,981 ( 1700 - 1800 ) 26.5 1.5 1.3 1.6 7.0 62.0 9.9
 JR209 47,096 6,626 ( 700 - 800 ) 53.2 11.1 7.1 2.3 3.2 23.1 12.6
 JR210 99,159 7,718 ( 1900 - 2000 ) 59.8 6.9 2.4 1.5 3.8 25.6 7.7
 JR211 64,627 6,918 ( 1900 - 2000 ) 60.0 10.2 8.9 4.3 1.3 15.2 14.5
 JR212 26,271 2,316 ( 700 - 800 ) 52.5 13.9 8.8 5.7 4.2 15.0 18.7
 JR213 106,195 8,897 ( 800 - 900 ) 65.6 13.4 6.0 3.4 1.6 10.0 11.0
 JR214 110,661 10,462 ( 700 - 800 ) 58.9 10.3 4.0 2.0 2.1 22.7 8.1
 JR215 113,080 9,148 ( 1800 - 1900 ) 64.7 8.4 3.6 1.5 1.4 20.5 6.5
 JR216 33,628 5,980 ( 2000 - 2100 ) 73.7 9.2 3.7 0.9 1.7 10.8 6.3
 JR217 118,076 10,591 ( 1200 - 1300 ) 73.2 8.4 5.6 6.7 0.9 5.2 13.2
 JR218 52,368 7,279 ( 700 - 800 ) 63.1 8.7 5.3 11.0 1.1 10.8 17.4
DISTRICT : KLUANG
 JR301 4,333 354 ( 600 - 700 ) 38.3 15.5 16.2 14.3 2.5 13.2 33.0
 JR302 5,908 496 ( 1100 - 1200 ) 44.1 11.4 10.3 6.5 2.6 25.2 19.4
 JR303 10,401 968 ( 1700 - 1800 ) 49.5 11.4 10.2 6.4 3.2 19.2 19.8
 JR304 7,208 596 ( 1200 - 1300 ) 35.5 10.5 23.6 19.6 2.0 8.7 45.2
 JR305 13,026 11,865 948 ( 1700 - 1800 ) 43.2 8.4 17.0 11.5 2.4 17.5 30.9
 JR306 28,421 2,436 ( 700 - 800 ) 56.0 10.3 8.0 3.6 3.4 18.7 15.0
 JR307 5,465 451 ( 1700 - 1800 ) 52.2 10.2 15.3 10.5 2.0 9.7 27.8
DISTRICT : KOTA TINGGI
 JR401 4,752 421 ( 1800 - 1900 ) 41.4 11.4 10.0 4.7 2.5 29.9 17.2
 JR402 12,089 921 ( 1400 - 1500 ) 40.9 14.4 15.7 12.7 4.0 12.4 32.4
 JR403 16,109 14,695 1,318 ( 1800 - 1900 ) 56.1 13.0 6.9 2.5 4.0 17.5 13.4
 JR404 20,079 17,899 1,299 ( 1700 - 1800 ) 57.6 11.3 6.8 3.4 5.0 15.9 15.2
 JR405 4,195 393 ( 1200 - 1300 ) 42.1 13.5 15.8 14.6 1.9 12.2 32.3
 JR406 6,931 624 ( 700 - 800 ) 39.9 15.0 14.7 14.2 3.5 12.8 32.4
 JR407 3,974 416 ( 1100 - 1200 ) 48.7 12.9 13.8 5.7 1.1 17.8 20.6
 JR408 3,925 302 ( 900 - 1000 ) 54.1 12.3 7.6 2.5 3.9 19.6 14.0
 JR409 12,981 11,371 1,078 ( 1800 - 1900 ) 50.4 13.0 11.3 12.0 3.7 9.5 27.0
144
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DISTRICT : SEGAMAT
 JR801 11,523 10,284 793 ( 1200 - 1300 ) 48.1 8.7 8.4 8.1 3.4 23.3 19.9
 JR802 10,293 9,277 757 ( 1700 - 1800 ) 52.6 12.1 11.4 8.7 2.7 12.5 22.8
 JR803 10,022 798 ( 1700 - 1800 ) 49.2 14.2 12.7 9.4 2.8 11.6 24.9
 JR804 6,847 562 ( 700 - 800 ) 52.3 9.3 13.7 3.9 1.4 19.4 19.0
DISTRICT : PONTIAN
 JR701 7,701 756 ( 700 - 800 ) 42.7 11.6 12.7 2.5 1.7 28.7 16.9
 JR702 34,628 3,378 ( 900 - 1000 ) 49.1 10.5 8.9 0.8 4.5 26.2 14.2
 JR703 6,131 544 ( 700 - 800 ) 44.1 11.3 13.5 2.8 1.7 26.6 18.0
 JR704 12,544 999 ( 1800 - 1900 ) 61.1 10.7 11.0 2.4 3.1 11.8 16.5
 JR705 11,560 928 ( 1400 - 1500 ) 57.2 9.8 5.0 0.3 3.3 24.5 8.6
DISTRICT : MUAR
 JR601 15,923 1,268 ( 1700 - 1800 ) 53.0 11.5 12.4 2.3 3.3 17.5 18.0
 JR602 3,502 332 ( 1700 - 1800 ) 30.1 13.6 18.2 2.5 2.1 33.4 22.8
 JR603 5,341 507 ( 1800 - 1900 ) 34.0 9.7 9.8 8.4 2.1 36.1 20.3
 JR604 9,386 799 ( 1700 - 1800 ) 44.5 11.5 12.6 3.1 1.7 26.6 17.4
 JR605 20,447 1,858 ( 1700 - 1800 ) 52.7 10.5 11.7 2.2 2.3 20.6 16.2
 JR606 11,498 1,048 ( 700 - 800 ) 47.5 11.2 12.3 1.2 1.9 25.8 15.4
 JR607 3,240 432 ( 1300 - 1400 ) 28.4 11.7 12.9 6.8 5.6 34.6 25.3
 JR608 17,727 1,456 ( 1100 - 1200 ) 36.2 17.4 8.6 4.4 3.9 29.4 16.9
 JR609 10,733 848 ( 1700 - 1800 ) 42.9 12.2 20.4 3.7 2.3 18.5 26.4
 JR610 3,839 380 ( 1000 - 1100 ) 30.8 8.5 22.9 3.5 0.3 33.9 26.7
 JR611 9,048 824 ( 700 - 800 ) 48.8 11.3 11.5 2.2 3.6 22.5 17.3
 JR612 5,942 496 ( 1300 - 1400 ) 43.4 10.0 7.3 3.2 2.9 33.3 13.4
 JR613 4,710 455 ( 1300 - 1400 ) 41.1 9.8 6.3 3.0 3.0 36.8 12.3
DISTRICT : MERSING
 JR501 10,561 9,875 823 ( 1700 - 1800 ) 47.1 9.1 6.8 2.2 3.2 31.6 12.2
 JR502 3,702 377 ( 1400 - 1500 ) 51.5 11.9 14.0 7.1 2.9 12.5 24.0
 JR503 3,446 296 ( 1100 - 1200 ) 47.5 11.9 13.3 7.6 1.7 18.0 22.6
 JR504 931 82 ( 1600 - 1700 ) 29.0 15.0 15.1 13.2 2.0 25.6 30.3
Station 24-hours 16-hours Peak Hr            Time Car & S.Van & Medium Heavy Buses M'cycles Heavy
Number Traff ic Traff ic Traff ic Taxis Utilities Lorries Lorries Vehicles
Percentage Vehicles Composition
16-HOUR TRAFFIC COMPOSITION BY VEHICLE TYPE
OCT 2000
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        ANNUAL GROWTH RATE AND 16 HRS. TRAFFIC VOLUME 1991 - 2000 
      (AVERAGE OF MARCH AND NOVEMBER COUNTS)
                             FOR BOTH DIRECTIONS Normal
Station Growth R sqr
Number 1991 1992 1993 1994 1995 1996 1997 1998 1,999 2,000 (%/yr)
DISTRICT : BATU PAHAT
JR101 7,868 6,855 5,869 7,010 7,849 8,898 8,543 8,350 8,896 10,111 4.06 0.06
JR102 17,933 19,114 12,844 13,635 12,795 15,305 14,230 12,956 12,807 13,902 3.59 0.00
JR103 10,795 8,609 5,679 6,569 6,431 6,999 8,059 5,770 6,563 5,678 6.25 0.01
JR104 12,617 10,618 5,156 6,023 6,707 5,935 6,536 7,202 8,085 8,201 6.17 0.07
JR105 11,862 10,409 8,524 8,964 8,957 9,989 9,648 10,981 12,128 12,384 1.87 0.01
JR106 2,829 2,827 3,459 3,023 3,240 3,275 2,986 3,510 3,497 3,568 2.22 0.02
JR107 17,181 16,475 16,299 20,785 20,908 24,276 25,929 18,930 18,341 20,216 2.31 0.02
JR108 6,938 7,589 7,523 8,277 8,723 9,320 9,790 9,577 9,273 9,399 3.65 0.05
JR109 12,420 13,913 12,780 8,264 7,715 6,199 6,748 6,326 7,282 6,958 3.12 0.00
JR110 12,087 9,830 11,622 10,917 10,977 13,631 11,541 13,793 12,528 11,641 1.59 0.01
JR111 22,056 25,551 26,185 27,112 26,488 31,972 33,537 30,881 36,374 40,943 6.05 0.13
JR112 8,556 15,058 9,171 8,741 8,081 9,712 9,219 12,658 13,700 13,361 3.27 0.04
JR113 11,173 13,036 12,378 13,557 15,400 14,066 14,908 17,764 19,431 19,839 6.22 0.14
DISTRICT : JOHOR BAHRU
JR201 4,892 5,714 5,673 5,844 6,654 9,991 9,426 5,839 6,914 8,593 5.22 0.08
JR202 32,853 37,623 41,853 46,288 53,548 65,044 74,887 60,398 61,303 60,533 7.80 0.18
JR203 29,703 32,919 40,335 35,742 33,782 39,169 41,671 40,474 199,168 35,280 9.37 0.25
JR204 42,155 41,030 49,411 47,519 50,170 53,676 58,962 60,694 59,331 59,464 4.60 0.08
JR205 86,779 111,202 92,833 123,000 144,151 147,506 151,587 149,064 148,947 138,142 5.76 0.11
JR206 78,340 98,508 98,931 110,255 124,572 132,498 144,389 134,889 137,720 146,113 6.49 0.14
JR207 26,353 19,359 34,728 32,408 40,114 41,096 42,117 44,403 43,270 50,758 8.57 0.23
JR208 60,525 66,284 73,817 86,172 102,033 132,660 119,573 106,968 102,814 116,270 7.58 0.17
JR209 16,072 17,036 17,354 18,819 20,813 25,149 34,470 33,213 40,841 44,828 13.30 0.46
JR210 65,629 72,902 73,223 77,906 88,380 91,170 98,403 101,982 89,106 99,800 4.69 0.08
JR211 31,172 41,508 38,395 31,800 36,696 41,138 50,295 55,457 57,503 64,684 7.66 0.19
JR212 11,838 12,859 13,707 14,477 17,670 21,099 23,044 23,653 23,123 24,946 9.59 0.27
JR213 21,024 28,524 32,939 24,312 44,813 64,431 75,416 86,662 87,275 96,447 20.04 0.71
JR214 41,084 38,281 46,507 66,866 70,621 86,462 93,733 100,847 104,615 109,857 13.56 0.46
JR215 72,335 95,756 84,216 88,564 83,817 93,643 95,076 98,216 95,265 106,831 2.81 0.03
JR216 5,613 9,674 10,704 12,874 13,483 20,135 23,229 23,212 26,672 29,335 18.51 0.72
JR217 22,293 26,442 39,946 39,502 41,270 49,615 66,991 64,971 79,221 97,023 16.44 0.64
JR218 20,912 34,981 32,272 39,557 41,297 47,264 47,870 47,242 51,140 49,936 8.27 0.21
DISTRICT : KLUANG
JR301 4,452 2,681 3,087 3,049 3,316 3,452 3,535 3,310 3,218 3,942 0.62 0.00
JR302 9,375 10,193 10,602 11,332 13,016 12,456 9,537 9,576 7,960 5,874 -4.16 0.07
JR303 3,807 4,752 5,022 7,359 7,696 9,538 8,660 10,426 10,819 12,646 13.52 0.47
JR304 12,029 12,221 13,626 4,875 5,099 5,251 6,521 6,596 8,330 7,828 9.85 0.11
JR305 12,908 13,413 14,130 8,425 8,655 9,391 10,763 10,893 11,938 12,088 6.92 0.06
JR306 21,642 22,968 23,583 28,370 26,329 24,112 23,968 24,880 26,975 28,824 2.07 0.02
JR307 - - 5,329 3,741 3,395 3,935 4,231 4,826 5,118 5,420 3.41 0.02
DISTRICT : KOTA TINGGI
JR401 3,538 3,091 3,486 3,815 3,900 4,790 4,586 5,286 4,363 4,733 4.88 0.08
JR402 7,169 7,538 8,231 9,210 8,786 9,210 10,460 10,369 12,691 11,331 5.83 0.12
JR403 9,105 8,945 8,111 9,388 9,850 10,770 12,148 13,693 13,306 14,093 6.37 0.14
JR404 16,080 14,756 14,267 16,929 18,257 19,486 16,848 13,674 16,514 17,187 0.75 0.00
JR405 2,793 2,447 2,548 3,572 3,511 3,389 4,065 4,581 4,330 3,982 6.55 0.14
JR406 - - 6,652 5,651 5,642 5,841 6,920 7,704 6,882 6,959 2.90 0.02
JR407 - - 2,789 2,296 2,361 2,579 3,079 3,634 3,562 3,816 7.23 0.09
JR408 - - 2,056 2,568 2,489 3,007 4,100 5,047 3,990 4,246 12.25 0.21
JR409 - - - - - - 9,951 9,352 10,700 10,743 3.71 0.00
DISTRICT : MERSING
JR501 7,962 7,206 6,479 7,719 7,669 7,819 7,862 11,274 7,968 9,827 3.35 0.04
JR502 3,007 3,107 2,836 2,987 3,086 3,548 3,737 3,191 3,432 3,793 2.57 0.03
JR503 2,895 3,251 3,020 3,138 2,787 3,079 3,001 3,037 3,266 3,502 1.06 0.00
JR504 1,703 2,271 1,355 1,255 1,328 1,644 1,586 1,071 1,143 1,034 6.58 0.01
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JR801 8,578 8,249 6,955 9,337 8,620 7,952 9,298 13,737 9,318 9,423 3.08 0.03
JR802 5,995 6,289 5,573 6,811 7,457 8,193 8,977 8,320 9,152 9,514 6.06 0.13
JR803 6,999 7,302 7,270 7,893 8,579 9,199 9,928 8,728 8,187 8,862 2.82 0.03
JR804 4,439 4,675 4,876 4,844 5,486 6,889 6,431 5,808 6,304 6,639 4.76 0.08
TDISTRICT : SEGAMA
DISTRICT  PO NTIAN
JR701 6,380 7,837 8,434 6,021 5,766 6,214 7,094 7,570 8,189 7,519 1.10 0.00
JR702 12,682 16,320 15,178 15,057 14,699 16,632 23,013 21,477 21,978 30,693 8.31 0.22
JR703 4,172 4,425 4,023 4,961 4,971 5,963 6,988 6,368 7,941 6,208 7.01 0.16
JR704 12,623 9,280 8,541 8,752 9,624 8,975 10,882 10,847 11,817 12,499 2.07 0.02
JR705 6,594 7,095 7,308 8,380 9,516 11,093 12,248 10,640 11,178 11,539 7.15 0.16
JR601 11,478 10,548 11,744 13,068 14,312 13,191 15,693 15,373 15,274 17,576 5.12 0.10
JR602 3,214 3,372 3,779 3,835 3,746 3,750 4,556 4,451 4,351 6,544 5.94 0.13
JR603 4,053 4,644 4,966 5,412 5,524 5,740 6,366 7,102 6,981 5,076 4.46 0.07
JR604 7,059 7,060 7,400 8,325 9,213 10,703 11,964 11,595 10,936 14,728 8.31 0.22
JR605 14,057 18,886 16,635 15,112 15,207 17,481 17,892 19,977 14,761 19,000 1.56 0.01
JR606 7,800 10,361 9,689 8,657 8,838 10,862 10,856 11,683 13,304 11,173 4.21 0.07
JR607 1,663 1,687 1,887 1,566 1,560 1,570 1,951 1,780 2,106 3,115 4.70 0.08
JR608 9,379 9,236 12,081 12,183 11,546 13,601 15,942 13,328 13,200 15,719 5.36 0.10
JR609 5,597 4,958 5,960 5,347 5,471 7,772 6,492 6,080 7,024 8,050 4.17 0.06
JR610 1,782 2,420 1,964 1,838 2,032 3,223 2,579 3,038 3,493 3,500 7.74 0.19
JR611 7,336 7,374 7,609 8,230 8,483 8,316 9,273 9,575 9,947 8,936 3.30 0.04
JR612 7,348 8,493 8,844 6,030 6,214 7,951 6,451 5,577 5,738 5,881 2.69 0.00
JR613 4,142 4,777 5,082 3,438 3,408 4,242 4,117 3,943 4,809 4,567 0.25 0.00
RDISTRICT : MUA
        ANNUAL GRO WTH RATE AND 16 HRS. TRAFFIC VO LUME 1991 - 2000 
      (AVERAGE O F MARCH AND NO VEMBER CO UNTS)
                             FO R BO TH DIRECTIO NS Normal
Station Growth R sqr
umber 1991 1992 1993 1994 1995 1996 1997 1998 1,999 2,000 (%/yr)N
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 Statistics  
 
KM22 (11AM-12.00AM)                                                               
N Valid 89
     Missing 0
Mean 58.57
Std. Error of Mean .970
Median 56.77(a)
Mode 55
Std. Deviation 9.149
Variance 83.702
Percentiles 25 52.44(b)
  85 68.55
 
  Frequency Percent Valid Percent
Cumulative 
Percent 
Valid 42 2 2.2 2.2 2.2
  43 1 1.1 1.1 3.4
  46 4 4.5 4.5 7.9
  48 4 4.5 4.5 12.4
  49 6 6.7 6.7 19.1
  52 7 7.9 7.9 27.0
  53 1 1.1 1.1 28.1
  54 1 1.1 1.1 29.2
  55 12 13.5 13.5 42.7
  56 8 9.0 9.0 51.7
  58 5 5.6 5.6 57.3
  59 6 6.7 6.7 64.0
  61 4 4.5 4.5 68.5
  62 3 3.4 3.4 71.9
  63 1 1.1 1.1 73.0
  64 2 2.2 2.2 75.3
  65 2 2.2 2.2 77.5
  66 3 3.4 3.4 80.9
  68 4 4.5 4.5 85.4
  69 2 2.2 2.2 87.6
  71 2 2.2 2.2 89.9
  72 2 2.2 2.2 92.1
  75 1 1.1 1.1 93.3
  76 1 1.1 1.1 94.4
  78 2 2.2 2.2 96.6
  79 1 1.1 1.1 97.8
  80 1 1.1 1.1 98.9
  82 1 1.1 1.1 100.0
  Total 89 100.0 100.0  
 
 
 
(From SPSS) 
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 Statistics 
 
KM 20 (12.00PM- 1.00PM) 
N Valid 93
  Missing 0
Mean 68.53
Median 66.14(a)
Mode 65
Std. Deviation 10.182
Percentiles 25 61.68(b)
  85 78.07
  
  Frequency Percent Valid Percent 
Cumulative 
Percent 
49 1 1.1 1.1 1.1
52 1 1.1 1.1 2.2
53 1 1.1 1.1 3.2
55 2 2.2 2.2 5.4
56 3 3.2 3.2 8.6
58 7 7.5 7.5 16.1
59 3 3.2 3.2 19.4
61 3 3.2 3.2 22.6
62 8 8.6 8.6 31.2
63 2 2.2 2.2 33.3
64 3 3.2 3.2 36.6
65 9 9.7 9.7 46.2
66 6 6.5 6.5 52.7
67 1 1.1 1.1 53.8
68 4 4.3 4.3 58.1
69 4 4.3 4.3 62.4
70 1 1.1 1.1 63.4
72 3 3.2 3.2 66.7
74 8 8.6 8.6 75.3
75 7 7.5 7.5 82.8
76 1 1.1 1.1 83.9
78 2 2.2 2.2 86.0
81 2 2.2 2.2 88.2
82 2 2.2 2.2 90.3
83 1 1.1 1.1 91.4
84 1 1.1 1.1 92.5
85 2 2.2 2.2 94.6
87 2 2.2 2.2 96.8
91 2 2.2 2.2 98.9
111 1 1.1 1.1 100.0
Valid 
Total 93 100.0 100.0   
 
 
 
(From SPSS) 
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 Statistics 
 
KM19 (12.00P.M-1.00P.M)  
N Valid 91
  Missing 0
Mean 70.32
Percentiles 25 61.81(c)
  85 81.74
 
  Frequency Percent Valid Percent 
Cumulative 
Percent 
45 1 1.1 1.1 1.1
48 1 1.1 1.1 2.2
53 4 4.4 4.4 6.6
54 1 1.1 1.1 7.7
55 3 3.3 3.3 11.0
56 5 5.5 5.5 16.5
57 1 1.1 1.1 17.6
59 2 2.2 2.2 19.8
61 3 3.3 3.3 23.1
62 5 5.5 5.5 28.6
63 2 2.2 2.2 30.8
64 2 2.2 2.2 33.0
65 1 1.1 1.1 34.1
66 4 4.4 4.4 38.5
67 1 1.1 1.1 39.6
68 5 5.5 5.5 45.1
69 1 1.1 1.1 46.2
70 3 3.3 3.3 49.5
71 2 2.2 2.2 51.6
72 6 6.6 6.6 58.2
74 6 6.6 6.6 64.8
75 5 5.5 5.5 70.3
76 1 1.1 1.1 71.4
78 1 1.1 1.1 72.5
79 5 5.5 5.5 78.0
80 1 1.1 1.1 79.1
81 4 4.4 4.4 83.5
82 5 5.5 5.5 89.0
84 2 2.2 2.2 91.2
85 1 1.1 1.1 92.3
88 1 1.1 1.1 93.4
91 1 1.1 1.1 94.5
92 1 1.1 1.1 95.6
94 2 2.2 2.2 97.8
95 2 2.2 2.2 100.0
Valid 
Total 91 100.0 100.0   
(From SPSS) 
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 Statistics 
 
KM19 (12.00P.M-1.00PM)  
N Valid 91
  Missing 0
Mean 70.32
Percentiles 25 61.81(c)
  85 81.74
 
  Frequency Percent Valid Percent 
Cumulative 
Percent 
45 1 1.1 1.1 1.1
48 1 1.1 1.1 2.2
53 4 4.4 4.4 6.6
54 1 1.1 1.1 7.7
55 3 3.3 3.3 11.0
56 5 5.5 5.5 16.5
57 1 1.1 1.1 17.6
59 2 2.2 2.2 19.8
61 3 3.3 3.3 23.1
62 5 5.5 5.5 28.6
63 2 2.2 2.2 30.8
64 2 2.2 2.2 33.0
65 1 1.1 1.1 34.1
66 4 4.4 4.4 38.5
67 1 1.1 1.1 39.6
68 5 5.5 5.5 45.1
69 1 1.1 1.1 46.2
70 3 3.3 3.3 49.5
71 2 2.2 2.2 51.6
72 6 6.6 6.6 58.2
74 6 6.6 6.6 64.8
75 5 5.5 5.5 70.3
76 1 1.1 1.1 71.4
78 1 1.1 1.1 72.5
79 5 5.5 5.5 78.0
80 1 1.1 1.1 79.1
81 4 4.4 4.4 83.5
82 5 5.5 5.5 89.0
84 2 2.2 2.2 91.2
85 1 1.1 1.1 92.3
88 1 1.1 1.1 93.4
91 1 1.1 1.1 94.5
92 1 1.1 1.1 95.6
94 2 2.2 2.2 97.8
95 2 2.2 2.2 100.0
Valid 
Total 91 100.0 100.0   
(From SPSS) 
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 Statistics 
 
KM21 (12.00PM-1.00PM)  
N Valid 89
  Missing 0
Mean 64.72
Percentiles 25 55.50(c)
  85 74.46
  
  Frequency Percent Valid Percent 
Cumulative 
Percent 
40 1 1.1 1.1 1.1
45 1 1.1 1.1 2.2
48 3 3.4 3.4 5.6
49 4 4.5 4.5 10.1
52 3 3.4 3.4 13.5
53 6 6.7 6.7 20.2
54 1 1.1 1.1 21.3
55 4 4.5 4.5 25.8
56 1 1.1 1.1 27.0
58 6 6.7 6.7 33.7
60 1 1.1 1.1 34.8
61 4 4.5 4.5 39.3
62 6 6.7 6.7 46.1
65 5 5.6 5.6 51.7
66 1 1.1 1.1 52.8
67 1 1.1 1.1 53.9
68 3 3.4 3.4 57.3
69 4 4.5 4.5 61.8
70 5 5.6 5.6 67.4
71 6 6.7 6.7 74.2
72 6 6.7 6.7 80.9
73 1 1.1 1.1 82.0
74 3 3.4 3.4 85.4
75 2 2.2 2.2 87.6
78 1 1.1 1.1 88.8
79 1 1.1 1.1 89.9
80 1 1.1 1.1 91.0
82 2 2.2 2.2 93.3
84 2 2.2 2.2 95.5
86 1 1.1 1.1 96.6
87 3 3.4 3.4 100.0
Valid 
Total 89 100.0 100.0   
 
 
 
 
(From SPSS) 
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 Statistics 
 
KM19 (5.00PM-6.00PM)  
N Valid 91
  Missing 1
Mean 70.20
Percentiles 25 63.37(b)
  85 81.54
 
  Frequency Percent Valid Percent 
Cumulative 
Percent 
53 3 3.3 3.3 3.3 
54 1 1.1 1.1 4.4 
55 2 2.2 2.2 6.6 
58 3 3.3 3.3 9.9 
59 1 1.1 1.1 11.0 
61 4 4.3 4.4 15.4 
62 4 4.3 4.4 19.8 
63 4 4.3 4.4 24.2 
64 11 12.0 12.1 36.3 
65 4 4.3 4.4 40.7 
66 2 2.2 2.2 42.9 
67 4 4.3 4.4 47.3 
68 7 7.6 7.7 54.9 
69 4 4.3 4.4 59.3 
71 2 2.2 2.2 61.5 
72 4 4.3 4.4 65.9 
73 1 1.1 1.1 67.0 
74 6 6.5 6.6 73.6 
75 3 3.3 3.3 76.9 
78 5 5.4 5.5 82.4 
81 2 2.2 2.2 84.6 
82 3 3.3 3.3 87.9 
84 1 1.1 1.1 89.0 
85 1 1.1 1.1 90.1 
87 1 1.1 1.1 91.2 
88 1 1.1 1.1 92.3 
90 2 2.2 2.2 94.5 
92 1 1.1 1.1 95.6 
93 1 1.1 1.1 96.7 
95 1 1.1 1.1 97.8 
98 1 1.1 1.1 98.9 
100 1 1.1 1.1 100.0 
Valid 
Total 91 98.9 100.0   
Missing System 1 1.1    
Total 92 100.0    
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 Statistics 
 
KM20 (5.00PM-6.00PM)  
N Valid 89
  Missing 0
Mean 63.99
Percentiles 25 57.55(c)
  85 73.86
  
  Frequency Percent Valid Percent 
Cumulative 
Percent 
45 1 1.1 1.1 1.1
48 1 1.1 1.1 2.2
50 1 1.1 1.1 3.4
52 2 2.2 2.2 5.6
53 3 3.4 3.4 9.0
54 3 3.4 3.4 12.4
55 1 1.1 1.1 13.5
56 6 6.7 6.7 20.2
57 3 3.4 3.4 23.6
58 7 7.9 7.9 31.5
59 4 4.5 4.5 36.0
60 7 7.9 7.9 43.8
61 5 5.6 5.6 49.4
62 1 1.1 1.1 50.6
63 3 3.4 3.4 53.9
64 4 4.5 4.5 58.4
65 3 3.4 3.4 61.8
66 1 1.1 1.1 62.9
67 1 1.1 1.1 64.0
68 3 3.4 3.4 67.4
69 3 3.4 3.4 70.8
70 3 3.4 3.4 74.2
71 3 3.4 3.4 77.5
72 4 4.5 4.5 82.0
73 1 1.1 1.1 83.1
74 4 4.5 4.5 87.6
75 4 4.5 4.5 92.1
76 1 1.1 1.1 93.3
78 2 2.2 2.2 95.5
79 1 1.1 1.1 96.6
82 1 1.1 1.1 97.8
85 1 1.1 1.1 98.9
94 1 1.1 1.1 100.0
Valid 
Total 89 100.0 100.0   
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 Statistics 
 
km2067  
N Valid 89
  Missing 0
Mean 62.04
Percentiles 25 54.13(b)
  85 73.55
 km2067 
 
  Frequency Percent Valid Percent 
Cumulative 
Percent 
42 1 1.1 1.1 1.1
43 1 1.1 1.1 2.2
45 1 1.1 1.1 3.4
46 1 1.1 1.1 4.5
48 3 3.4 3.4 7.9
49 2 2.2 2.2 10.1
50 2 2.2 2.2 12.4
51 1 1.1 1.1 13.5
52 6 6.7 6.7 20.2
53 3 3.4 3.4 23.6
54 2 2.2 2.2 25.8
55 2 2.2 2.2 28.1
56 3 3.4 3.4 31.5
58 2 2.2 2.2 33.7
59 3 3.4 3.4 37.1
60 3 3.4 3.4 40.4
61 9 10.1 10.1 50.6
62 5 5.6 5.6 56.2
63 1 1.1 1.1 57.3
64 2 2.2 2.2 59.6
65 4 4.5 4.5 64.0
66 5 5.6 5.6 69.7
68 4 4.5 4.5 74.2
69 4 4.5 4.5 78.7
70 1 1.1 1.1 79.8
72 2 2.2 2.2 82.0
73 2 2.2 2.2 84.3
74 4 4.5 4.5 88.8
75 3 3.4 3.4 92.1
76 1 1.1 1.1 93.3
78 2 2.2 2.2 95.5
79 2 2.2 2.2 97.8
82 2 2.2 2.2 100.0
Valid 
Total 89 100.0 100.0   
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 Statistics 
 
KM22(6.00PM-7.00PM)  
N Valid 90
  Missing 0
Mean 57.74
Percentiles 25 48.67(b)
  85 69.00
  
  Frequency Percent Valid Percent 
Cumulative 
Percent 
41 1 1.1 1.1 1.1
42 2 2.2 2.2 3.3
44 2 2.2 2.2 5.6
45 5 5.6 5.6 11.1
46 4 4.4 4.4 15.6
47 1 1.1 1.1 16.7
48 7 7.8 7.8 24.4
49 5 5.6 5.6 30.0
50 1 1.1 1.1 31.1
52 4 4.4 4.4 35.6
53 3 3.3 3.3 38.9
54 4 4.4 4.4 43.3
55 3 3.3 3.3 46.7
56 4 4.4 4.4 51.1
58 2 2.2 2.2 53.3
59 4 4.4 4.4 57.8
60 6 6.7 6.7 64.4
61 3 3.3 3.3 67.8
62 6 6.7 6.7 74.4
64 2 2.2 2.2 76.7
65 3 3.3 3.3 80.0
66 2 2.2 2.2 82.2
68 2 2.2 2.2 84.4
69 1 1.1 1.1 85.6
70 2 2.2 2.2 87.8
71 2 2.2 2.2 90.0
72 3 3.3 3.3 93.3
74 1 1.1 1.1 94.4
75 1 1.1 1.1 95.6
78 1 1.1 1.1 96.7
88 1 1.1 1.1 97.8
90 1 1.1 1.1 98.9
95 1 1.1 1.1 100.0
Valid 
Total 90 100.0 100.0   
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 Statistics 
 
Valid 90
  Missing 
Mean 56.41
Sum Percentiles 
 
Percentiles 25 50.64
  
 
  Frequency Percent 
KM19 (8.00AM-9.00AM)  
N 
0
5077
85 65.11
Valid Percent 
Cumulative 
Percent 
33 1 1.1 1.1 1.1
35 1 1.1 1.1 2.2
36 1 1.1 1.1 3.3
40 2 2.2 2.2 5.6
45 4 4.4 10.0
46 1 1.1 1.1 11.1
48 7 7.8 7.8 18.9
49 5 5.6 5.6 24.4
52 6 6.7 6.7 31.1
53 6 6.7 6.7 37.8
55 7 7.8 7.8 45.6
56 6 6.7 6.7 52.2
58 2 2.2 2.2 54.4
59 7 7.8 7.8 62.2
61 11 12.2 12.2 74.4
62 6 6.7 6.7 81.1
65 6 6.7 6.7 87.8
66 3 3.3 3.3 91.1
68 2 2.2 2.2 93.3
71 1 1.1 1.1 94.4
72 2 2.2 2.2 96.7
74 1 1.1 1.1 97.8
75 2 2.2 2.2 100.0
Valid 
Total 90 100.0 100.0   
4.4
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KM20 (8.00AM-9.00AM)  
N Valid 90
  Missing 0
Mean 54.82
Percentiles 25 45.46(c)
  85 67.00
 
 
  Frequency Percent Valid Percent 
Cumulative 
Percent 
30 2 2.2 2.2 2.2
33 1 1.1 1.1 3.3
36 3 3.3 3.3 6.7
37 2 2.2 2.2 8.9
39 2 2.2 2.2 11.1
40 2 2.2 2.2 13.3
42 3 3.3 3.3 16.7
43 2 2.2 2.2 18.9
45 5 5.6 5.6 24.4
46 8 8.9 8.9 33.3
48 1 1.1 1.1 34.4
49 4 4.4 4.4 38.9
52 6 6.7 6.7 45.6
55 4 4.4 4.4 50.0
56 3 3.3 3.3 53.3
58 5 5.6 5.6 58.9
59 4 4.4 4.4 63.3
61 8 8.9 8.9 72.2
62 4 4.4 4.4 76.7
65 4 4.4 4.4 81.1
66 4 4.4 4.4 85.6
68 2 2.2 2.2 87.8
69 3 3.3 3.3 91.1
72 1 1.1 1.1 92.2
74 1 1.1 1.1 93.3
75 1 1.1 1.1 94.4
78 2 2.2 2.2 96.7
79 1 1.1 1.1 97.8
82 1 1.1 1.1 98.9
85 1 1.1 1.1 100.0
Valid 
Total 90 100.0 100.0   
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KM21(8.00AM-9.00AM)  
N Valid 90
  Missing 0
Mean 63.84
Percentiles 25 55.00
  85 78.00
 
  Frequency Percent Valid Percent 
Cumulative 
Percent 
39 1 1.1 1.1 1.1
42 1 1.1 1.1 2.2
43 1 1.1 1.1 3.3
45 2 2.2 2.2 5.6
48 4 4.4 4.4 10.0
49 1 1.1 1.1 11.1
52 5 5.6 5.6 16.7
53 1 1.1 1.1 17.8
55 8 8.9 8.9 26.7
56 4 4.4 4.4 31.1
58 6 6.7 6.7 37.8
59 1 1.1 1.1 38.9
61 7 7.8 7.8 46.7
62 4 4.4 4.4 51.1
65 6 6.7 6.7 57.8
66 4 4.4 4.4 62.2
68 7 7.8 7.8 70.0
69 4 4.4 4.4 74.4
71 3 3.3 3.3 77.8
72 2 2.2 2.2 80.0
74 2 2.2 2.2 82.2
75 1 1.1 1.1 83.3
78 5 5.6 5.6 88.9
79 2 2.2 2.2 91.1
81 4 4.4 4.4 95.6
82 1 1.1 1.1 96.7
84 1 1.1 1.1 97.8
87 1 1.1 1.1 98.9
121 1 1.1 1.1 100.0
Valid 
Total 90 100.0 100.0   
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KM22 (8.00AM-9.00AM)  
N Valid 92
  Missing 0
Mean 57.7609
Percentiles 25 51.0000(b)
  85 68.7833
 
  Frequency Percent Valid Percent 
Cumulative 
Percent 
33.00 2 2.2 2.2 2.2 
35.00 1 1.1 1.1 3.3 
36.00 1 1.1 1.1 4.3 
40.00 6 6.5 6.5 10.9 
42.00 5 5.4 5.4 16.3 
45.00 2 2.2 2.2 18.5 
46.00 1 1.1 1.1 19.6 
48.00 1 1.1 1.1 20.7 
49.00 4 4.3 4.3 25.0 
52.00 2 2.2 2.2 27.2 
53.00 7 7.6 7.6 34.8 
55.00 5 5.4 5.4 40.2 
56.00 5 5.4 5.4 45.7 
58.00 10 10.9 10.9 56.5 
59.00 5 5.4 5.4 62.0 
61.00 2 2.2 2.2 64.1 
62.00 3 3.3 3.3 67.4 
65.00 5 5.4 5.4 72.8 
66.00 4 4.3 4.3 77.2 
68.00 5 5.4 5.4 82.6 
69.00 7 7.6 7.6 90.2 
72.00 3 3.3 3.3 93.5 
74.00 1 1.1 1.1 94.6 
75.00 3 3.3 3.3 97.8 
100.00 1 1.1 1.1 98.9 
107.00 1 1.1 1.1 100.0 
Valid 
Total 92 100.0 100.0   
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KM23 (8.00AM-9.00AM)  
N Valid 90
  Missing 0
Mean 59.79
Percentiles 25 51.31(b)
  85 74.00
 
 
  Frequency Percent Valid Percent 
Cumulative 
Percent 
35 1 1.1 1.1 1.1
40 2 2.2 2.2 3.3
42 3 3.3 3.3 6.7
43 4 4.4 4.4 11.1
46 1 1.1 1.1 12.2
48 3 3.3 3.3 15.6
49 7 7.8 7.8 23.3
52 6 6.7 6.7 30.0
53 1 1.1 1.1 31.1
55 9 10.0 10.0 41.1
56 6 6.7 6.7 47.8
58 2 2.2 2.2 50.0
59 5 5.6 5.6 55.6
61 4 4.4 4.4 60.0
62 3 3.3 3.3 63.3
65 5 5.6 5.6 68.9
66 3 3.3 3.3 72.2
68 3 3.3 3.3 75.6
71 6 6.7 6.7 82.2
72 2 2.2 2.2 84.4
74 1 1.1 1.1 85.6
75 4 4.4 4.4 90.0
78 4 4.4 4.4 94.4
81 3 3.3 3.3 97.8
85 1 1.1 1.1 98.9
87 1 1.1 1.1 100.0
Valid 
Total 90 100.0 100.0   
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KM22 (9.00AM-10.00AM)  
N Valid 90
  Missing 0
Mean 54.6000
Percentiles 25 47.6000(b)
  85 64.3333
 
 
  
  Frequency Percent Valid Percent 
Cumulative 
Percent 
33.00 1 1.1 1.1 1.1
36.00 1 1.1 1.1 2.2
39.00 1 1.1 1.1 3.3
40.00 4 4.4 4.4 7.8
42.00 2 2.2 2.2 10.0
43.00 4 4.4 4.4 14.4
45.00 3 3.3 3.3 17.8
46.00 5 5.6 5.6 23.3
48.00 5 5.6 5.6 28.9
49.00 6 6.7 6.7 35.6
52.00 6 6.7 6.7 42.2
53.00 4 4.4 4.4 46.7
55.00 5 5.6 5.6 52.2
56.00 8 8.9 8.9 61.1
58.00 3 3.3 3.3 64.4
59.00 7 7.8 7.8 72.2
61.00 5 5.6 5.6 77.8
62.00 4 4.4 4.4 82.2
63.00 1 1.1 1.1 83.3
65.00 5 5.6 5.6 88.9
66.00 3 3.3 3.3 92.2
71.00 3 3.3 3.3 95.6
74.00 2 2.2 2.2 97.8
78.00 1 1.1 1.1 98.9
79.00 1 1.1 1.1 100.0
Valid 
Total 90 100.0 100.0   
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KM19 (11.00AM-12.00PM)  
N Valid 90
  Missing 0
Mean 62.67
Percentiles 25 55.00(b)
  85 73.50
  
 
  Frequency Percent Valid Percent 
Cumulative 
Percent 
30 1 1.1 1.1 1.1
33 1 1.1 1.1 2.2
40 3 3.3 3.3 5.6
42 1 1.1 1.1 6.7
45 2 2.2 2.2 8.9
46 2 2.2 2.2 11.1
48 4 4.4 4.4 15.6
49 2 2.2 2.2 17.8
52 2 2.2 2.2 20.0
53 3 3.3 3.3 23.3
55 3 3.3 3.3 26.7
58 4 4.4 4.4 31.1
59 4 4.4 4.4 35.6
60 1 1.1 1.1 36.7
61 10 11.1 11.1 47.8
62 7 7.8 7.8 55.6
63 1 1.1 1.1 56.7
65 5 5.6 5.6 62.2
66 1 1.1 1.1 63.3
68 3 3.3 3.3 66.7
69 5 5.6 5.6 72.2
71 9 10.0 10.0 82.2
72 2 2.2 2.2 84.4
74 2 2.2 2.2 86.7
78 1 1.1 1.1 87.8
79 2 2.2 2.2 90.0
81 2 2.2 2.2 92.2
82 1 1.1 1.1 93.3
84 1 1.1 1.1 94.4
87 2 2.2 2.2 96.7
88 1 1.1 1.1 97.8
91 1 1.1 1.1 98.9
92 1 1.1 1.1 100.0
Valid 
Total 90 100.0 100.0   
 
 Statistics 
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N Valid 92
  Missing 0
Mean 60.48
Percentiles 25 52.00
  85 72.00
 
 
  
  Frequency Percent Valid Percent 
Cumulative 
Percent 
35 1 1.1 1.1 1.1
36 1 1.1 1.1 2.2
39 2 2.2 2.2 4.3
40 1 1.1 1.1 5.4
43 1 1.1 1.1 6.5
45 2 2.2 2.2 8.7
46 3 3.3 3.3 12.0
47 1 1.1 1.1 13.0
48 4 4.3 4.3 17.4
49 2 2.2 2.2 19.6
52 6 6.5 6.5 26.1
53 4 4.3 4.3 30.4
56 7 7.6 7.6 38.0
58 3 3.3 3.3 41.3
59 3 3.3 3.3 44.6
60 1 1.1 1.1 45.7
61 6 6.5 6.5 52.2
62 3 3.3 3.3 55.4
64 1 1.1 1.1 56.5
65 6 6.5 6.5 63.0
66 5 5.4 5.4 68.5
68 6 6.5 6.5 75.0
69 3 3.3 3.3 78.3
70 1 1.1 1.1 79.3
71 4 4.3 4.3 83.7
72 4 4.3 4.3 88.0
73 1 1.1 1.1 89.1
74 4 4.3 4.3 93.5
75 2 2.2 2.2 95.7
79 1 1.1 1.1 96.7
82 2 2.2 2.2 98.9
85 1 1.1 1.1 100.0
Valid 
Total 92 100.0 100.0   
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KM22 (12.00PM-1.00PM)  
N Valid 92
  Missing 0
Mean 52.54
Percentiles 25 45.00
  85 65.00
 
  
  Frequency Percent Valid Percent 
Cumulative 
Percent 
33 1 1.1 1.1 1.1
35 3 3.3 3.3 4.3
36 1 1.1 1.1 5.4
39 3 3.3 3.3 8.7
40 1 1.1 1.1 9.8
42 7 7.6 7.6 17.4
43 5 5.4 5.4 22.8
45 9 9.8 9.8 32.6
46 9 9.8 9.8 42.4
48 1 1.1 1.1 43.5
51 1 1.1 1.1 44.6
52 3 3.3 3.3 47.8
53 4 4.3 4.3 52.2
55 1 1.1 1.1 53.3
56 13 14.1 14.1 67.4
57 1 1.1 1.1 68.5
58 5 5.4 5.4 73.9
59 3 3.3 3.3 77.2
61 3 3.3 3.3 80.4
62 4 4.3 4.3 84.8
65 3 3.3 3.3 88.0
66 2 2.2 2.2 90.2
68 4 4.3 4.3 94.6
71 1 1.1 1.1 95.7
72 1 1.1 1.1 96.7
75 2 2.2 2.2 98.9
78 1 1.1 1.1 100.0
Valid 
Total 92 100.0 100.0   
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N Valid 90
  Missing 0
Mean 61.00
Percentiles 25 55.00(c)
  85 72.00
 
  Frequency Percent Valid Percent 
Cumulative 
Percent 
32 1 1.1 1.1 1.1
39 1 1.1 1.1 2.2
40 2 2.2 2.2 4.4
43 2 2.2 2.2 6.7
46 3 3.3 3.3 10.0
47 1 1.1 1.1 11.1
48 5 5.6 5.6 16.7
49 1 1.1 1.1 17.8
52 2 2.2 2.2 20.0
53 1 1.1 1.1 21.1
55 7 7.8 7.8 28.9
56 5 5.6 5.6 34.4
57 1 1.1 1.1 35.6
58 7 7.8 7.8 43.3
59 6 6.7 6.7 50.0
60 2 2.2 2.2 52.2
61 3 3.3 3.3 55.6
62 6 6.7 6.7 62.2
63 1 1.1 1.1 63.3
65 1 1.1 1.1 64.4
66 5 5.6 5.6 70.0
67 1 1.1 1.1 71.1
68 4 4.4 4.4 75.6
69 3 3.3 3.3 78.9
70 2 2.2 2.2 81.1
71 3 3.3 3.3 84.4
72 1 1.1 1.1 85.6
73 1 1.1 1.1 86.7
74 3 3.3 3.3 90.0
75 2 2.2 2.2 92.2
78 1 1.1 1.1 93.3
81 2 2.2 2.2 95.6
82 2 2.2 2.2 97.8
93 1 1.1 1.1 98.9
94 1 1.1 1.1 100.0
Valid 
Total 100.0   
 
 Statistics 
90 100.0
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N Valid 90
  Missing 0
Mean 60.52
Percentiles 25 53.73(b)
  85 71.00
 
  Frequency Percent Valid Percent 
Cumulative 
Percent 
33 1 1.1 1.1 1.1
42 1 1.1 1.1 2.2
43 2 2.2 2.2 4.4
45 1 1.1 1.1 5.6
46 2 2.2 2.2 7.8
48 4 4.4 4.4 12.2
49 2 2.2 2.2 14.4
52 4 4.4 4.4 18.9
53 7 7.8 7.8 26.7
55 4 4.4 4.4 31.1
56 2 2.2 2.2 33.3
58 6 6.7 6.7 40.0
59 7 7.8 7.8
60 1 1.1 1.1 48.9
61 5 5.6 5.6 54.4
62 6 6.7 6.7 61.1
63 1 1.1 1.1 62.2
65 7 7.8 7.8 70.0
66 1 1.1 1.1 71.1
68 5 5.6 5.6 76.7
69 2 2.2 2.2 78.9
70 1 1.1 1.1 80.0
71 9 10.0 10.0 90.0
72 4 4.4 4.4 94.4
74 1 1.1 1.1 95.6
75 2 2.2 2.2 97.8
83 1 1.1 1.1 98.9
84 1 1.1 1.1 100.0
Valid 
Total 90 100.0 100.0   
47.8
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N Valid 90
  Missing 0
Mean 60.10
Percentiles 25 52.63(b)
  85 69.67
  
  Frequency Percent Valid Percent 
Cumulative 
Percent 
30 1 1.1 1.1 1.1
33 1 1.1 1.1 2.2
36 1 1.1 1.1 3.3
40 1 1.1 1.1 4.4
43 3 3.3 3.3 7.8
45 1 1.1 1.1 8.9
46 1 1.1 1.1 10.0
48 3 3.3 3.3 13.3
49 5 5.6 5.6 18.9
52 6 6.7 6.7 25.6
53 2 2.2 2.2 27.8
54 1 1.1 1.1 28.9
55 4 4.4 4.4 33.3
56 4 4.4 4.4 37.8
57 1 1.1 1.1 38.9
58 1 1.1 1.1 40.0
59 1 1.1 1.1 41.1
61 4 4.4 4.4 45.6
62 4 4.4 4.4 50.0
63 1 1.1 1.1 51.1
64 3 3.3 3.3 54.4
65 7 7.8 7.8 62.2
66 10 11.1 11.1 73.3
67 1 1.1 1.1 74.4
68 5 5.6 5.6 80.0
69 5 5.6 5.6 85.6
71 7 7.8 7.8 93.3
72 4 4.4 4.4 97.8
75 1 1.1 1.1 98.9
97 1 1.1 1.1 100.0
Valid 
Total 90 100.0 100.0   
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N Valid 91
  Missing 0
Mean 56.81
Percentiles 25 48.07(b)
  85 68.24
 
  
  Frequency Percent Valid Percent 
Cumulative 
Percent 
33 1 1.1 1.1 1.1
35 1 1.1 1.1 2.2
39 3 3.3 3.3 5.5
40 1 1.1 1.1 6.6
42 4 4.4 4.4 11.0
43 6 6.6 6.6 17.6
45 1 1.1 1.1 18.7
46 4 4.4 4.4 23.1
48 3 3.3 3.3 26.4
49 4 4.4 4.4 30.8
52 2 2.2 2.2 33.0
53 1 1.1 1.1 34.1
55 2 2.2 2.2 36.3
56 3 3.3 3.3 39.6
58 10 11.0 11.0 50.5
59 7 7.7 7.7 58.2
60 3 3.3 3.3 61.5
61 7 7.7 7.7 69.2
62 5 5.5 5.5 74.7
65 3 3.3 3.3 78.0
66 4 4.4 4.4 82.4
68 3 3.3 3.3 85.7
69 4 4.4 4.4 90.1
70 1 1.1 1.1 91.2
71 2 2.2 2.2 93.4
72 4 4.4 4.4 97.8
78 1 1.1 1.1 98.9
88 1 1.1 1.1 100.0
Valid 
Total 91 100.0 100.0   
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N Valid 89
  Missing 0
Mean 58.04
Percentiles 25 52.65(b)
  85 67.58
 
  
  Frequency Percent Valid Percent 
Cumulative 
Percent 
36 3 3.4 3.4 3.4
40 1 1.1 1.1 4.5
43 3 3.4 3.4 7.9
44 1 1.1 1.1 9.0
45 1 1.1 1.1 10.1
46 2 2.2 2.2 12.4
48 5 5.6 5.6 18.0
49 2 2.2 2.2 20.2
52 2 2.2 2.2 22.5
53 8 9.0 9.0 31.5
54 1 1.1 1.1 32.6
55 5 5.6 5.6 38.2
56 4 4.5 4.5 42.7
57 1 1.1 1.1 43.8
58 9 10.1 10.1 53.9
59 4 4.5 4.5 58.4
60 1 1.1 1.1 59.6
61 8 9.0 9.0 68.5
62 4 4.5 4.5 73.0
65 5 5.6 5.6 78.7
66 4 4.5 4.5 83.1
67 1 1.1 1.1 84.3
68 3 3.4 3.4 87.6
69 2 2.2 2.2 89.9
71 1 1.1 1.1 91.0
72 3 3.4 3.4 94.4
74 2 2.2 2.2 96.6
75 1 1.1 1.1 97.8
82 1 1.1 1.1 98.9
88 1 1.1 1.1 100.0
Valid 
Total 89 100.0 100.0   
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N Valid 90
  Missing 
Mean 51.26
Percentiles 25 45.00(b)
  85 60.86
0
 
  
 
  Frequency Percent Valid Percent 
Cumulative 
Percent 
30 1 1.1 1.1 1.1
32 2 2.2 2.2 3.3
33 1 1.1 1.1 4.4
35 2 2.2 2.2 6.7
36 1 1.1 1.1 7.8
39 1 1.1 1.1 8.9
40 2 2.2 2.2 11.1
42 7 7.8 7.8 18.9
43 1 1.1 1.1 20.0
44 1 1.1 1.1 21.1
45 7 7.8 7.8 28.9
46 3 3.3 3.3 32.2
48 9 10.0 10.0 42.2
49 4 4.4 4.4 46.7
52 5 5.6 5.6 52.2
53 3 3.3 3.3 55.6
55 7 7.8 7.8 63.3
56 1 1.1 1.1 64.4
58 7 7.8 7.8 72.2
59 10 11.1 11.1 83.3
61 4 4.4 4.4 87.8
62 6 6.7 6.7 94.4
65 3 3.3 3.3 97.8
66 2 2.2 2.2 100.0
Valid 
Total 90 100.0 100.0   
 
 
 
 
 
 
 
 
 
 
 Statistics 
 
KM21 (11.00AM-12.00PM)  
(From SPSS) 
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N Valid 90
  Missing 0
Mean 58.44
Percentiles 25 50.50(b)
85 71.09  
  
  Frequency Valid Percent 
Cumulative 
Percent 
40 1 1.1 1.1 1.1
42 6 6.7 6.7 7.8
43 1 1.1 1.1 8.9
45 2 2.2 2.2 11.1
46 4 4.4 4.4 15.6
48 3 3.3 3.3 18.9
49 6 6.7 6.7 25.6
52 4 4.4 4.4 30.0
53 5 5.6 5.6 35.6
55 3 3.3 3.3 38.9
56 7 7.8 7.8 46.7
58 9 10.0 10.0 56.7
59 3 3.3 3.3 60.0
61 6 6.7 6.7 66.7
62 2 2.2 2.2 68.9
65 3 3.3 3.3 72.2
66 3 3.3 3.3 75.6
68 2 2.2 2.2 77.8
69 3 3.3 3.3 81.1
71 6 6.7 6.7 87.8
72 5 5.6 5.6 93.3
74 2 2.2 2.2 95.6
75 1 1.1 1.1 96.7
82 2 2.2 2.2 98.9
85 1 1.1 1.1 100.0
Total 90 100.0 100.0   
Percent 
Valid 
 
 
 
 
 
 
 
 
 
 
 
 Statistics 
 
KM23 (11.00AM-12.00PM)  
(From SPSS) 
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N Valid 92
  Missing 0
Mean 64.48
Percentiles 25 57.33(b)
  85 75.40
 
  Frequency Percent Valid Percent 
Cumulative 
Percent 
42 1 1.1 1.1 1.1
45 4 4.3 4.3 5.4
46 2 2.2 7.6
48 2 2.2 2.2 9.8
49 3 3.3 3.3 13.0
52 2 2.2 2.2 15.2
53 3 3.3 3.3 18.5
55 3 3.3 3.3 21.7
56 2 2.2 2.2 23.9
58 4 4.3 4.3 28.3
59 6 6.5 6.5 34.8
61 5 5.4 5.4 40.2
62 4 4.3 4.3 44.6
65 8 8.7 8.7 53.3
66 4 4.3 4.3 57.6
68 8 8.7 8.7 66.3
69 9 9.8 9.8 76.1
71 1 1.1 1.1 77.2
72 3 3.3 3.3 80.4
74 3 3.3 3.3 83.7
75 2 2.2 2.2 85.9
78 1 1.1 1.1 87.0
79 1 1.1 1.1 88.0
81 2 2.2 2.2 90.2
82 3 3.3 3.3 93.5
85 2 2.2 2.2 95.7
87 2 2.2 2.2 97.8
88 1 1.1 1.1 98.9
91 1 1.1 1.1 100.0
Valid 
Total 92 100.0 100.0   
2.2
 
 
 
 
 
 
 
 Statistics 
 
KM19 (9.00AM-10.00AM)  
(From SPSS) 
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N Valid 91
  Missing 0
Mean 71.37
Percentiles 25 64.36(b)
  85 82.34
 
 
  Frequency Percent Valid Percent 
Cumulative 
Percent 
42 1 1.1 1.1 1.1
46 1 1.1 1.1 2.2
55 5 5.5 5.5 7.7
56 2.2 2.2 9.9
58 5 5.5 5.5 15.4
59 4 4.4 4.4 19.8
1.1 20.9
62 2 2.2 23.1
64 1 1.1 24.2
65 6 6.6 6.6 30.8
66 6 6.6 6.6 37.4
68 5 5.5 5.5 42.9
69 4 4.4 4.4 47.3
71 2 2.2 2.2 49.5
72 3 3.3 3.3 52.7
73 1 1.1 1.1 53.8
74 5 5.5 5.5 59.3
75 5 5.5 5.5 64.8
78 3 3.3 3.3 68.1
79 8 8.8 8.8 76.9
80 1 1.1 1.1 78.0
81 4 4.4 4.4 82.4
82 3 3.3 3.3 85.7
83 2 2.2 2.2 87.9
84 4 4.4 4.4 92.3
85 3 3.3 3.3 95.6
91 1 1.1 1.1 96.7
94 1 1.1 1.1 97.8
104 1 1.1 1.1 98.9
105 1 1.1 1.1 100.0
Valid 
Total 91 100.0 100.0   
2 
61 1 1.1
2.2
1.1
 
 
 
 
 
 Statistics 
 
KM20 (9.00AM-10.00AM) 
(From SPSS) 
 176
N Valid 93
  Missing 0
Mean 71.45
Percentiles 25 62.25(c)
  85 83.42
 
  Frequency Percent Valid Percent 
Cumulative 
Percent 
46 1 1.1 1.1 1.1
49 2 2.2 2.2 3.2
53 1 1.1 1.1 4.3
57 1 1.1 1.1 5.4
58 4 4.3 4.3
59 3 3.2 3.2 12.9
60 2 2.2 2.2 15.1
61 6 6.5 6.5 21.5
62 5 5.4 5.4 26.9
63 1 1.1 1.1 28.0
64 1 1.1 1.1 29.0
65 6 6.5 6.5 35.5
66 3.2 3.2 38.7
68 3 3.2 3.2 41.9
69 4 4.3 4.3 46.2
70 3 3.2 3.2 49.5
71 3 3.2 3.2 52.7
72 4 4.3 4.3 57.0
73 1 1.1 1.1 58.1
74 2 2.2 2.2 60.2
75 4 4.3 4.3 64.5
76 1 1.1 1.1 65.6
77 2 2.2 2.2 67.7
78 3 3.2 3.2 71.0
79 2 2.2 2.2 73.1
80 3 3.2 3.2 76.3
81 2 2.2 2.2 78.5
82 4 4.3 4.3 82.8
83 2 2.2 2.2 84.9
84 3 3.2 3.2 88.2
85 3 3.2 3.2 91.4
90 1 1.1 1.1 92.5
91 2 2.2 2.2 94.6
92 3 3.2 3.2 97.8
93 2 2.2 2.2 100.0
Valid 
Total 93 100.0 100.0   
9.7
3 
 
 Statistics 
 
KM21 (9.00AM-1O.AM)  
(From SPSS) 
 177
N Valid 92
  Missing 
Mean 63.10
Percentiles 25 55.56(b)
  85 72.80
0
  
  Frequency Percent Valid Percent 
Cumulative 
Percent 
43 1 1.1 1.1 1.1
4 4.3 4.3 5.4
1 1.1 1.1 6.5
2 2.2 2.2 8.7
1 1.1 1.1 9.8
1 1.1 1.1 10.9
4 4.3 4.3 15.2
2 2.2 2.2 17.4
54 2 2.2 2.2 19.6
55 5 5.4 5.4 25.0
56 4 4.3 4.3 29.3
58 3 3.3 3.3 32.6
59 3 3.3 3.3 35.9
60 3 3.3 3.3 39.1
61 3 3.3 3.3 42.4
62 7 7.6 7.6 50.0
63 1 1.1 1.1 51.1
64 2 2.2 2.2 53.3
65 8 8.7 8.7 62.0
66 4 4.3 4.3 66.3
67 1 1.1 1.1 67.4
68 4 4.3 4.3 71.7
69 5 5.4 5.4 77.2
70 4 4.3 4.3 81.5
71 1 1.1 1.1 82.6
72 2 2.2 2.2 84.8
73 1 1.1 1.1 85.9
74 2 2.2 2.2 88.0
75 4 4.3 4.3 92.4
78 2 2.2 2.2 94.6
79 1 1.1 1.1 95.7
81 1 1.1 1.1 96.7
91 1 1.1 1.1 97.8
92 1 1.1 1.1 98.9
93 1 1.1 1.1 100.0
Valid 
46 
47 
48 
49 
50 
52 
53 
Total 92 100.0 100.0   
 
KM23 (9.00AM-10.00AM)  
 Statistics 
 
(From SPSS) 
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N Valid 91
  Missing 0
Mean 68.52
Percentiles 25 61.25
  85 80.57
  
  Frequency Percent Valid Percent 
Cumulative 
Percent 
45 1 1.1 1.1 1.1
46 1.1 1.1 2.2
49 1 1.1 1.1 3.3
50 1 1.1 1.1 4.4
52 1 1.1 1.1 5.5
53 2 2.2 2.2 7.7
55 1 1.1 1.1 8.8
56 2 2.2 2.2 11.0
59 2 2.2 2.2 13.2
60 5 5.5 5.5 18.7
61 8 8.8 8.8 27.5
62 6 6.6 6.6 34.1
63 1 1.1 1.1 35.2
64 2 2.2 2.2 37.4
65 5 5.5 5.5 42.9
66 8 8.8 8.8 51.6
67 2 2.2 2.2 53.8
68 4 4.4 4.4 58.2
69 1 1.1 1.1 59.3
70 3 3.3 3.3 62.6
71 1 1.1 1.1 63.7
72 3 3.3 3.3 67.0
74 3 3.3 3.3 70.3
75 6 6.6 6.6 76.9
78 4 4.4 4.4 81.3
79 2 2.2 2.2 83.5
80 1 1.1 1.1 84.6
81 2 2.2 2.2 86.8
82 1 1.1 1.1 87.9
83 1 1.1 1.1 89.0
84 2 2.2 2.2 91.2
85 2 2.2 2.2 93.4
86 1 1.1 1.1 94.5
88 3 3.3 3.3 97.8
94 1 1.1 1.1 98.9
95 1 1.1 1.1 100.0
Valid 
Total 91 100.0 100.0   
1 
 
 
(From SPSS) 
 179
APPENDIX G 
 
DATA FOR THE MULTIPLE LINEAR REGRESSION ANALYSIS 
 
  
      
No Section ln(APW) AP HTV 85th PS 
      (per km) (vph) (kph) 
1 19 4.3720 9 1726 65.11 
2 19 4.3720 9 1623 82.34 
3 19 4.3720 9 1453 73.50 
4 19 4.3720 9 1756 81.74 
5 19 4.3720 9 2295 81.54 
6 19 4.3720 9 2328 67.58 
7 20 4.3593 8 2285 67.00 
8 20 4.3593 8 2443 83.42 
9 20 4.3593 8 2475 78.07 
10 20 4.3593 8 3021 72.00 
11 20 4.3593 8 3267 73.86 
12 20 4.3593 8 3430 73.55 
13 21 4.0466 12 2187 78.00 
14 21 4.0466 12 1918 72.80 
15 21 4.0466 12 1501 71.09 
16 21 4.0466 12 2308 74.46 
17 21 4.0466 12 2611 60.52 
18 21 4.0466 12 2944 69.00 
19 23 3.6217 6 1568 74.00 
20 23 3.6217 6 1575 80.57 
21 23 3.6217 6 1550 75.40 
22 23 3.6217 6 1482 72.00 
23 23 3.6217 6 2187 69.67 
24 23 3.6217 6 2345 68.24 
25 22 3.3604 7 1655 57.76 
26 22 3.3604 7 1931 64.33 
27 22 3.3604 7 2162 68.55 
28 22 3.3604 7 2388 65.00 
29 22 3.3604 7 2787 60.86 
30 22 3.3604 7 2945 62.92 
  
APW = accident point weightage, AP = Access Point, HTV = hourly traffic 
volume, 85 PS = 85th  percentile speed. 
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APENDIX H 
 
RESULT S OF THE MULTIPLE LINEAR REGRESSION ANALYSIS 
 
SUMMARY OUTPUT  
  
Regression Statistics 
Multiple R 0.709287897
R Square 0.503089321
Adjusted R Square 0.429244085
Standard Error 0.299132887
Observations 30 
 
ANOVA      
  df SS MS F 
Significance 
F 
Regression 3 2.446013536 0.815338 9.11190698 0.000271648 
Residual 27 2.415973064 0.08948   
Total 30 4.8619866       
 
  Coefficients 
Standard 
Error t Stat P-value 
Intercept 0 #N/A #N/A #N/A 
AP 0.088435303 0.026288061 3.364086 0.00231 
HTV 0.000206527 9.00332E-05 2.293903 0.02980 
85th PS 0.038455605 0.003678598 10.45387 5.4E-11 
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APPENDIX I 
 
RESULT OF THE VALIDATION OF THE PREDICTION MODEL 
 
Coefficient of  Determinant 
Regression Statistics 
Multiple R 0.709287897 
R Square 0.503089321 
Adjusted R Square 0.429244085 
Standard Error 0.299132887 
Observations 30 
 
R-square: 
           0                                                       0.5                                                 1 
 
 
           Poor                                                                                                          Perfect 
Rating:        0.503     
T-Test 
ANOVA 
  df SS MS F Significance F 
Regression 3 2.446013536 0.815338 9.11190698 0.000271648 
Residual 27 2.415973064 0.08948   
Total 30 4.8619866       
(From Microsoft Excel) 
 
                         T =        0.815338   = 3.019 ; Critical value, t = 1.706 
        0.0895 
 
  T > t : The model is significant and can be used for prediction 
t-Statistic 
Explanatory 
Variable  t-stat 
|t Stat| 
“>”or “<” 
Critical value Significance of coefficient 
AP 3.364086 >1.706 Significance 
HTV 2.293903 >1.706 Significance 
85th PS 10.45387 >1.706 Significance 
(From Microsoft Excel) 
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APPENDIX J 
Table for Critical t Values 
  Significance Level ( α ) 
d.f 0.05 0.025 0.01 0.005 
1 6.314 12.706 31.821 63.657 
2 2.920 4.303 6.965 9.925 
3 2.353 3.182 4.541 5.841 
4 2.132 2.776 3.747 4.604 
5 2.015 2.571 3.365 4.032 
6 1.943 2.447 3.143 3.707 
7 1.895 2.365 2.998 3.499 
8 1.860 2.306 2.896 3.355 
9 1.833 2.262 2.821 3.250 
10 1.812 2.228 2.764 3.169 
11 1.796 2.201 2.718 3.106 
12 1.782 2.179 2.681 3.055 
13 1.771 2.160 2.650 3.012 
14 1.761 2.145 2.624 2.977 
15 1.753 2.131 2.602 2.947 
16 1.746 2.120 2.583 2.921 
17 1.740 2.110 2.567 2.898 
18 1.734 2.101 2.552 2.878 
19 1.729 2.093 2.539 2.861 
20 1.725 2.086 2.528 2.845 
21 1.721 2.080 2.518 2.831 
22 1.717 2.074 2.508 2.819 
23 1.714 2.069 2.500 2.807 
24 1.711 2.064 2.492 2.797 
25 1.708 2.060 2.485 2.787 
26 1.706 2.056 2.479 2.779 
27 1.703 2.052 2.473 2.771 
28 1.701 2.048 2.467 2.763 
29 1.699 2.045 2.462 2.756 
30 1.697 2.042 2.457 2.750 
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APPENDIX K 
 
COMPARISON BETWEEN OBSERVED VALUE AND PREDICTED VALUE 
    
Observed Predicted Error Section 
Value Value (Obs-Pred) 
79 39 40 
79 74 6 
79 51 29 
79 74 5 
79 82 -3 
KM 19 
79 48 31 
78 43 35 
78 83 -5 
78 68 10 
78 60 18 
78 68 10 
KM  20 
78 70 8 
57 91 -34 
57 71 -13 
57 61 -3 
57 82 -24 
57 51 6 
KM 21 
57 75 -18 
37 40 -3 
37 52 -15 
37 43 -5 
37 37 1 
37 39 -2 
KM 22 
37 38 -1 
29 24 5 
29 33 -4 
29 41 -12 
29 37 -8 
29 34 -5 
KM 23 
29 38 -10 
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APPENDIX L 
ACCIDENT BLACKSPOTS MAP 
AT FT 50 
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